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Product Stage Statements 

PRODUCTION DATA documents contain information current as of publication date. 

Products conform to specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all parameters. 

PRODUCT PREVIEW documents contain information on products in the formative or design 
phase of development. Characteristic data and ether specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

ADVANCE INFORMATION documents contain information on new products In the sampling 
or preproduction phase of development. Characteristic data and other specifications are 
subject to change without notice. 

The next statements must be used In combination. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing 
of all parameters. 

If any of the pages contain PRODUCT PREVIEW Information, this statement must appear at the lower left on 
those pages. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If any of the pages contain ADVANCE INFORMATION, this statement must appear at the lower left on those 
pages. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to or 
to discontinue any semiconductor product or service identified 
in this publication without notice. Tl advises its customers to 
obtain the latest version of the relevant Information to verify, 
before placing orders, that the information being relied upon is 
current. 

Tl warrants performance of its semiconductor products to current 
specifications in accordance with Tl's standard warranty. Testing 
and other quality control techniques are utilized to the extent Tl 
deems necessary to support this warranty. Unless mandated by 
government requirements, specific testing of all parameters of 
each device is not necessarily performed. 

Tl assumes no liability for Tl applications assistance, customer 
product design, software performance, or infringement of patents 
or services described herein. Nor does Tl warrant or represent that 
any license, either express or implied, is granted under any patent 
right, copyright, mask work right, or other intellectual property 
right of Tl covering or relating to any combination, machine, or 
process in which such semiconductor products or services might 
be or are used. 

Texas Instruments products are not intended for usq in life support 
appliances, devices or systems. Use of a Tl product in such 
applications without the written consent of the appropriate Tl 
officer is prohibited. 


Copyright © 1991, Texas Instruments Incorporated 



INTRODUCTION 


The new advanced logic and bus interface logic solutions from Texas Instruments can help you design today’s 
high-performance, low-power bus Interface while addressing important design issues such as enhancing speed 
and conserving board space. 

Solutions include: 

• ACL LSI for high-speed, low-power logic requirements 

• ACL Widebus™ Series doubles I/O count in the same board area 

• BiCMOS and submicron BiCMOS bus-interface logic families offering drivers, transceivers, latches, 
registers, and registered and latched transceivers 

• Bus-termination arrays for an effective termination solution 

• Clock drivers minimize skew 

• ECL translators for fast, low-power ECL/TTL translations 

• FIFOs help accelerate overall system performance 

• Futurebus + transceivers with logic voltage levels selected to optimize bus performance 

• Low-impedance line drivers with speed and power characteristics similar to those of BCT octals and 
drive capability of 188 mA 

• SCOPE™ products providing on-chip testability 

• 64 Series BiCMOS designed for the telecommunicatlons-or industrial-equipment market to withstand 
extended temperature ranges and hot-card insertion 

This book provides pertinent technical Information on available and planned advanced logic and bus interface 
logic devices. Additionally, the General Information Section contains an alphanumerical index, functional index, 
and other useful information. 

For more information on Texas Instruments advanced logic and bus interface logic products, please contact 
your local Tl field sales office or authorized distributor, or call Texas Instruments at 1-800-232-3200. 


SCOPE and Widebus are trademarks of Texas Instruments Incorporated. 
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NUMERICAL INDEX 


TYPE NUMBERS 

DATA 

SHEET 

PIN 

ASSIGNMENTS 

ACL LSI 

54AC11646 

74AC11646 

2-3 

1-68 

54ACT11646 

74ACT11646 

2-11 

1-68 

54AC11648 

74AC11648 

2-18 

1-68 

54ACT11648 

74ACT11648 

2-25 

1-68 

54AC11651 

74AC11651 

2-31 

1-68 

54ACT11651 

74ACT11651 

2-39 

1-68 

54AC11652 

74AC11652 

2-45 

1-68 

54ACT11652 

74ACT11652 

2-53 

1-68 

54AC11833 

74AC11833 

2-60 

1-71 

54ACT11833 

74ACT11833 

2-66 

1-71 

54AC11853 

74AC11853 

2-72 

1-73 

54ACT11853 

74ACT11853 

2-79 

1-73 

54AC11873 

74AC11873 

2-86 

1-75 

54ACT11873 

74ACT11873 

2-91 

1-75 

54AC11874 

74AC11874 

2-96 

1-75 

54ACT11874 

74ACT11874 

2-101 

1-75 

54AC11881 

74AC11881 

2-105 

1-76 

54ACT11881 

74ACT11881 

2-116 

1-76 

ACL WIDEBUS 

54AC16240 

74AC16240 

3-3 

1-78 

54ACT16240 

74ACT16240 

3-8 

1-78 

54AC16244 

74AC16244 

3-12 

1-79 

54ACT16244 

74ACT16244 

3-16 

1-79 

54AC16245 

74AC16245 

3-20 

1-79 

54ACT16245 

74ACT16245 

3-25 

1-79 

54AC16373 

74AC16373 

3-29 

1-80 

54ACT16373 

74ACT16373 

3-33 

1-80 

54AC16374 

74AC16374 

3-37 

1-80 

54ACT16374 

74ACT16374 

3-42 

1-81 

54AC16470 

74AC16470 

3-46 

1-81 

54ACT16470 

74ACT16470 

3-46 

1-81 

54AC16471 

74AC16471 

3-48 

1-81 

54ACT16471 

74ACT16471 

3-48 

1-81 

54AC16472 

74AC16472 

3-50 

1-82 

54ACT16472 

74ACT16472 

3-50 

1-82 

54AC16473 

74AC16473 

3-52 

1-82 

54ACT16473 

74ACT16473 

3-52 

1-82 

54AC16474 

74AC16474 

3-54 

1-82 

54ACT16474 

74ACT16474 

3-54 

1-82 

54AC16475 

74AC16475 

3-56 

1-83 

54ACT16475 

74ACT16475 

3-56 

1-83 

54AC16543 

74AC16543 

3-58 

1-84 

54ACT16543 

74ACT16543 

3-62 

1-85 

54AC16620 

74AC16620 

3-67 

1-86 

54ACT16620 

74ACT16620 

3-72 

1-85 

54AC16640 

74AC16640 

3-77 

1-86 

54ACT16640 

74ACT16640 

3-82 

1-87 

54AC16646 

74AC16646 

3-86 

1-87 

54ACT16646 

74ACT16646 

3-93 

1-87 

54AC16652 

74AC16652 

3-101 

1-88 

54ACT16652 

74ACT16652 

3-108 

1-89 

54AC16657 

74AC16657 

3-115 

1-89 

54ACT16657 

74ACT16657 

3-122 

1-89 

54AC16821 

74AC16821 

3-129 

1-90 

54ACT16821 

74ACT16821 

3-129 

1-90 

54AC16822 

74AC16822 

3-131 

1-90 

54ACT16822 

74ACT16822 

3-131 

1-90 

54AC16823 

74AC16823 

3-133 

1-90 

54ACT16823 

74ACT16823 

3-133 

1-90 


TYPE NUMBERS 

DATA 

SHEET 

PIN 

ASSIGNMENTS 

54AC16824 

74AC16824 

3-135 

1-91 

54ACT16824 

74ACT16824 

3-135 

1-91 

54AC16827 

74AC16827 

3-137 

1-92 

54ACT16827 

74ACT16827 

3-137 

1-92 

54AC16828 

74AC16828 

3-138 

1-92 

54ACT16828 

74ACT16828 

3-138 

1-92 

54AC16833 

74AC16833 

3-139 

1-92 

54ACT16833 

74ACT16833 

3-139 

1-92 

54AC16834 

74AC16834 

3-141 

1-93 

54ACT16834 

74ACT16834 

3-141 

1-93 

54AC16841 

74AC16841 

3-143 

1-93 

54ACT16841 

74ACT16841 

3-143 

1-93 

54AC16842 

74AC16842 

3-145 

1-93 

54ACT16842 

74ACT16842 

3-145 

1-93 

54AC16843 

74AC16843 

3-147 

1-94 

54ACT16843 

74ACT16843 

3-147 

1-94 

54AC16844 

74AC16844 

3-149 

1-94 

54ACT16844 

74ACT16844 

3-149 

1-94 

54AC16853 

74AC16853 

3-151 

1-94 

54ACT16853 

74ACT16853 

3-151 

1-94 

54AC16854 

74AC16854 

3-153 

1-95 

54ACT16854 

74ACT16854 

3-153 

1-95 

54AC16861 

74AC16861 

3-155 

1-95 

54ACT16861 

74ACT16861 

3-155 

1-95 

54AC16862 

74AC16862 

3-157 

1-95 

54ACT16862 

74ACT16862 

3-157 

1-95 

54AC16863 

74AC16863 

3-159 

1-96 

54ACT16863 

74ACT16863 

3-159 

1-96 

54AC16864 

74AC16864 

3-161 

1-96 

54ACT16864 

74ACT16864 

3-161 

1-96 

54AC16952 

74AC16952 

3-163 

1-96 

54ACT16952 

74ACT16952 

3-163 

1-96 

54AC16953 

74AC16953 

3-165 

1-97 

54ACT16953 

74ACT16953 

3-165 

1-97 

25-OHM LOW-IMPACT 



54BCT25240 

74BCT25240 

9-3 

1-112 

54BCT25244 

74BCT25244 

9-4 

1-112 

54BCT25245 

74BCT25245 

9-5 

1-112 

54BCT25641 

74BCT25641 

9-10 

1-112 

54BCT25642 

74BCT25642 

9-12 

1-113 

54BCT25646 

74BCT25646 

9-16 

1-113 

54BCT25648 

74BCT25648 

9-18 

1-114 

54BCT25651 

74BCT25651 

9-20 

1-114 

54BCT25652 

74BCT25652 

9-22 

1-114 

54BCT25756 

74BCT25756 

9-24 

1-114 

54BCT25757 

74BCT25757 

9-25 

1-114 

54BCT25760 

74BCT25760 

9-26 

1-114 

SCOPE 

SN54BCT8244 

SN74BCT8244 

11-195 

1-115 

SN54BCT8245 

SN74BCT8245 

11-212 

1-115 

SN54BCT8373 

SN74BCT8373 

11-231 

1-116 

SN54BCT8374 

SN74BCT8374 

11-248 

1-116 

SN54ACT8990 

SN74ACT8990 

11-3 

1-117 

SN54ACT8994 

SN74ACT8994 

11-86 

1-117 

SN54ACT8997 

SN74ACT8997 

11-143 

1-117 

SN54ACT8999 

SN74ACT8999 

11-166 

1-118 

64BCT 

SN64BCT125 


12-3 

1-119 

SN64BCT126 


12-6 

1-119 
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NUMERICAL INDEX 


TYPE NUMBERS 

DATA PIN 

SHEET ASSIGNMENTS 

TYPE NUMBERS 

DATA 

SHEET 

64BCT (continued) 



ECL/TTL TRANSLATORS (continued) 

SN64BCT240 

12-9 

1-119 


SN10KHT5540 

7-21 

SN64BCT241 

12-12 

1-119 


SN100KT5540 

7-26 

SN64BCT244 

12-15 

1-119 


SN10KHT5541 

7-31 

SN64BCT245 

12-18 

1-119 


SN100KT5541 

7-36 

SN64BCT306 

12-21 

1-120 

SN10KHT5542 

SN10KHT5543 

7-42 

SN64BCT373 

12-24 

1-120 

SN10KHT5562 

SN100KT5562 

7-47 

SN64BCT374 

12-28 

1-120 

SN10KHT5563 

SN100KT5563 

7-48 

SN64BCT541 

12-32 

1-120 

SN10KHT5564 

SN100KT5564 

7-49 

SN64BCT543 

12-35 

1-120 

SN10KHT5565 

SN100KT5565 

7-50 

SN64BCT2240 

12-36 

1-120 


SN10KHT5573 

7-51 

SN64BCT2241 

12-37 

1-121 


SN100KT5573 

7-57 

SN64BCT2244 

12-38 

1-121 


SN10KHT5574 

7-62 

SN64BCT25245 

12-39 

1-121 


SN100KT5574 

7-68 

BTL TRANSCEIVERS 




SN10KHT5575 

7-74 

SN54F776 SN74F776 

4-40 

1-122 


SN10KHT5576 

7-76 

SN54BCT979 SN74BCT979 

4-33 

1-122 


SN10KHT5578 

7-78 

SN75ALS053 

4-3 

1-122 


SN100KT5578 

7-83 

SN55ALS056 

4-10 

1-123 

FIFOs 



SN75ALS056 

4-21 

1-123 

SN54ACT2235 

SN74ACT2235 

8-3 

SN55ALS057 

4-10 

1-123 

SN54ACT7801 

SN74ACT7801 

8-13 

SN75ALS057 

4-21 

1-123 

SN54ACT7802 

SN74ACT7802 

8-27 

BUS TERMINATION ARRAYS DEVICE 



SN54ALS229B 

SN74ALS229B 

8-36 

SN74S1050 

5-3 

1-125 

SN54ALS232B 

SN74ALS232B 

8-42 

SN74S1051 

5-8 

1-125 

SN54ALS233A 

SN74ALS233B 

8-46 

SN74S1052 

5-13 

1-125 

SN54ALS234 

SN74ALS234 

8-52 

SN74S1053 

5-18 

1-125 

SN54ALS235 

SN74ALS235 

8-60 

SN74S1056 

5-23 

1-125 

SN54ALS236 

SN74ALS236 

8-72 


SN74ALS2232A 

8-80 

CLOCK DRIVERS 




SN74ALS2233A 

8-85 

SN54ABT337 SN74ABT337 

6-3 

1-98 

SN54ALS2238 

SN74ALS2238 

8-91 

74AC11204 

6-8 

1-98 

MEMORY DRIVERS 


54AC11208 74AC11208 

6-13 

1-98 

SN54ALS2240 



54ACT11208 74ACT11208 

6-20 

1-98 


10-3 

54AC11800 74AC11800 

6-28 

1-98 

SN54ALS2244 

SN74ALS2541 

10-6 

54ACT11800 74ACT11800 

6-30 

1-98 

SN74ALS2540 

10-9 

54AC11802 74AC11802 

6-33 

1-99 

SN74AS2620 

SN74AS2623 

10-13 

54ACT11802 74ACT11802 

6-37 

1-99 

SN74AS2640 

SN74AS2645 

10-17 

SN74AS303 

6-40 

1-99 

SN74BCT2240 


10-21 

SN74AS304 

6-45 

1-99 

SN74BCT2241 


10-25 

SN74AS305 

6-50 

1-99 

SN74BCT2244 


10-29 




SN74BCT2410 


10-33 

ECL/TTL TRANSLATORS 



SN74BCT2411 


10-34 

SN10KHT5538 

7-3 

1-100 

SN54BCT2827A 

74BCT2827A 

10-35 

SN100KT5538 

7-7 

1-100 

SN54BCT2828A 

74BCT2828A 

10-35 

SN10KHT5539 

7-11 

1-100 




SN100KT5539 

7-16 

1-100 
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PIN 

ASSIGNMENTS 


1-100 

1-100 

1-100 

1-100 

1-100 

1-100 

1-101 

1-101 

1-101 

1-101 

1-101 

1-101 

1-101 

1-101 

1-102 

1-102 

1-102 


1-107 

1-105 

1-106 

1-103 

1-103 

1-103 

1-103 

1-103 

1-104 

1-104 

1-104 

1-104 


1-108 

1-108 

1-108 

1-109 

1-109 

1-109 

1-110 

1-110 

1-111 

1-111 

1-110 

1-110 





GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic Industries Association (ElA) for use in the USA and by the International 
Electrotechnical Commission (IEC) for international use. 

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 


C| 


Co 


Cpd 


^max 


Ice 

Alec 


l|H 

l|L 

lOH 


*OL 


*OZ 


Input capacitance 

The internal capacitance at an input of the device. 

Output capacitance 

The internal capacitance at an output of the device. 

Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit 
pages): Pq = Cpd Vcc^ f + Icc VeC- 

Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required 
sequence while maintaining stable transitions of logic level at the output with input conditions 
established that should cause changes of output logic level in accordance with the specification. 

Supply current 

The current into* the Vcc supply terminal of an integrated circuit. 

Supply current change (ACT devices only) 

The increase in supply current for each input that is at one of the specified TTL voltage levels 
rather than 0 V or Vcc* 

High-level input current 

The current into* an input when a high-level voltage is applied to that input. 

Low-level input current 

The current into* an Input when a low-level voltage is applied to that Input. 

High-level output current 

The current into* an output with input conditions applied that, according to the product 
specification, will establish a high level at the output. 

Low-level output current 

The current into* an output with input conditions applied that, according to the product 
specification, will establish a low level at the output. 

Off-state (high-impedance-state) output current (of a three-state output) 

The current flowing into* an output having three-state capability with Input conditions established 
that, according to the production specification, will establish the high-impedance state at the 
output. 


^Current out of a terminal is given as a negative value. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


ta Access time 

The time interval between the application of a specified input pulse and the availability of valid 
signals at an output. 

tdis Disable time (of a three-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage 
waveforms with the output changing from either of the defined active levels (high or low) to a 
high-impedance (off) state. 

NOTE: For 3-state outputs, t^js = tpHZ o*' ^PLZ- Open-collector outputs will change only If they 
are low at the time of disabling so tdis = tpLH- 

ten Enable time (of a three-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage 
waveforms with the output changing from a high-impedance (off) state to either of the defined 
active levels (high or low). 

NOTE: In the case of memories, this is the access time from an enable Input (e.g., G). For 3- 
state outputs, ten == ^PZH of tpzL Open-collector outputs will change only if they are 
responding to data that would cause the output to go low so, for them, ten = tPHL- 

th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active 
transition occurs at another specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is 
determined by the system in which the digital circuit operates. A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit 
is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines 
the longest Interval (between the release of the signal and the active transition) for 
which correct operation of the digital circuit is guaranteed. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with 
the output changing from one defined level (high or low) to the other defined level, (tpd = tpHL 
or tpLH). 

tPHL Propagation delay time, high-to-iow level output 

The time between the specified reference points on the input and output voltage waveforms with 
the output changing from the defined high level to the defined low level. 

tPHZ Disable time (of a three-state output) from high level 

The time interval between the specified reference points on the input and the output voltage 
waveforms with the three-state output changing from the defined high level to a high-impedance 
(off) state. 

tPLH Propagation delay time, low-to-high-ievel output 

The time between the specified reference points on the input and output voltage waveforms with 
the output changing from the defined low level to the defined high level. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


tpLZ Disable time (of a three-state output) from low level 

The time interval between the specified reference points on the input and output voltage 
waveforms with the three-state output changing from the defined low level to a high-impedance 
(off) state. 

tPZH Enable time (of a three-state output) to high level 

The time interval between the specified reference points on the input and output voltage 
waveforms with the three-state output changing from a high-impedance (off) state to the defined 
high level. 

tpzL Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage 
waveforms with the three-state output changing from a high-impedance (off) state to the defined 
low level. 

tsu Setup time 

The time interval between the application of a signal at a specified Input terminal and a 
subsequent active transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is 
determined by the system in which the digital circuit operates. A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit 
is guaranteed. 

2. The setup time may have a negative value In which case the minimum limit defines 
the longest interval (between the active transition and the application of the other 
signal) for which correct operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform. 

V|H High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to 
represent the binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for 
which operation of the logic element within specification limits is guaranteed. 

V|L Low-level Input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to 
represent the binary variables. 

NOTE: A minimum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits Is guaranteed. 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


1-7 





GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


VqH High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product 
specification, will establish a high level at the output. 

Vql Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product 
specification, will establish a low level at the output. 

Vj + Positive-going threshold level 

The voltage level at a transition-operated Input that causes operation of the logic element 
according to specification as the input voltage rises from a level below the negative-going 
threshold voltage, Vj-. 

Vj _ Negative-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element 
according to specification as the input voltage falls from a level above the positive-going threshold 
voltage, Vj-i-. 
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EXPLANATION OF FUNCTION TABLES 


The following symbols are used in function tables on Tl data sheets: 


H 

L 

t = 

i = 


X 

Z 

a..h = 

Qo = 
QO = 


Qn = 
Jl_ = 
“LT = 
TOGGLE = 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state-output 

the level of steady-state Inputs at inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qq or level of Q before the Indicated steady-state input conditions were 
established 

level of Q before the most recent active transition indicated by J. or t 
one high-level pulse 
one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated 
by i or t. 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is 
valid whenever the input configuration is achieved and regardless of the sequence in which it is achieved. 
The output persists so long as the input configuration is maintained. 

If, in the Input columns, a row contains H, L, and/or X together with t and/or X . this means the output 
is valid whenever the input configuration Is achieved but the transltion(s) must oc£ur following the 
achievement of the steady-state levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so 
long as the steady-state input levels and the levels that terminate indicated transitions are maintained. 
Unless otherwise indicated, input transitions In the opposite direction to those shown have no effect at the 
output. (If the output is shown as a pulse, XL or “LT, the pulse follows the indicated input transition and 
persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 


Among the most complex function tables in this book are those of the shift registers. These embody most 
of the symbols used in any of the function tables, plus more. Below is the function table of a 4-bit 
bidirectional universal shift register, e.g., type SN74194. 


FUNCTION TABLE 


INPUTS I 

OUTPUTS 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

SI 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 

H 

H 

T 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

Qah 

QBp 

QCn 

H 

L 

H 

T 

X 

L 

X 

X 

X 

X 

L 

Qad 

QBn 

QCn 

H 

H 

L 

T 

H 

X 

X 

X 

X 

X 

Obu 

QCn 

QOn 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

QSn 

QCn 

QOn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


The first line of the table represents a synchronous clearing of the register and says that If clear is low, all 
four outputs will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) 
and so has no effect. 

The second line shows that so long as the clock input remains low (while clear Is high), no other Input has 
any effect and the outputs maintain the levels they assumed before the steady-state combination of clear 
high and clock low was established. Since on other lines of the table only the rising transition of the clock 
is shown to be active, the second line implicitly shows that no further change in the outputs will occur 
while the clock remains high or on the high-to-low transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and 
SO are both high then, without regard to the serial input, the data entered at A will be at output Qa, data 
entered at B will be at Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right 
serial input and the shifting of previously entered data one bit; data previously at Qa is now at Qb, the 
previous levels of Qb and Qc are now at Qq and Qq respectively, and the data previously at Qp is no 
longer in the register. This entry of serial data and shift takes place on the low-to-high transition of the 
clock when S1 is low and SO Is high and the levels at inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift- 
left serial input and the shifting of previously entered data one bit; data previously at Qb is not at Qa, the 
previous levels of Qc and Qq are now at Qb and Qc, respectively, and the data previously at Qa is no 
longer in the register. This entry of serial data and shift takes place on the low-to-high transition of the 
clock when S1 is high and SO Is low and the levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the 
second line, the outputs maintain the levels they assumed before the steady-state combination of clear 
high and both mode inputs low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND UTCH SIGNAL CONVENTIONS 


D flip-flop and latch signal conventions 

It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw Its 
logic symbol based on the assumption of true data (D) inputs. Outputs that produce data In phase with the 
data inputs are called C^and those producing complementary data are called Q. An input that causes a Q 
output to go high or a Q output to go low is called Preset (PRE). An Input that causes a Q output to go 
high or a Q output to go low Is called Clear (CLR). Bars are used over these pin names (PRE and CLR) if 
they are active-low. 

The devices on several data sheets are second-source designs, and the pin-name conventions used by 
the original manufacturers have been retained. That makes it necessary to designate the inputs and 
outputs of the inverting circuits D and Q. 

In some applications, it may be advantageous to redesignate the data Input from D to D or vice versa. In 
that case, all the other inputs and outputs should be renamed as shown below. Also shown are 
corresponding changes In the graphical symbols. Arbitrary pin numbers are shown in parentheses. 



LATCH 


CLR 


PRE 



Q 

Q 


LATCH 


PRE 

CLK 

D 

CLR 




(2) 

>C1 

(3) 

ID 


R 



FLIP-FLOP 


CLR ^ 

R 

(5) 

CLK — - 

>C1 


0J2Ljc^ 

10 

(6) 

pfif 

s 



FLIP-FLOP 


The figures show that when Q and Q ex chan ge names, the Preset and Clear pins also exchange names. 
The polarity indicators (b^) on PRE and CLR remain,_as these liputs are still active-low, but the presence 
or absence of the polarity indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the 
data input (D or D); their active levels change together. 
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THERMAL INFORMATION 


In digital system design, consideration must be given 
to thermal management of components. The small 
size of the “small outline” package makes this even 
more critical. Figure 1 shows the thermal resistance 
of these packages for various rates of air flow. 

The thermal resistances in Figure 1 can be used to 
approximate typical and maximum virtual junction 
temperatures for the EPIC™ ACL family. In general, 
the junction temperature for any device can be 
calculated using Equation 1. 

Tj = R0JA X PT + Ta (1) 

where 

Tj = virtual junction temperature 
R^JA = thermal resistance, junction to free air 
Pj = total power dissipation of the device 
Ta = free-air temperature 

The total power consumption can be determined 
from Equation 2 for an AC device and Equation 3 for 
an ACT device. 


JUNCTION-TO-AMBIENT THERMAL RESISTANCE 


vs 



Air Velocity—Feet/Min 


FIGURE 1 


PT = VccXiCC + (CpdXVcc^Xfj) + ^(CLXVcc^Xfo) (2) 

PT = Vccx[lcc + (NXAIccXdc)] + (CpdXVcc^Xfj) + ^(CLXVcc^Xfo) (3) 

where 

Vcc = supply voltage (5 V for typical, 5.5 V for maximum) see Note 1 
Ice quiescent supply current (specified on device data sheet) 

Cpd = Power dissipation capacitance (from the device data sheet) 
fj = input frequency 
Cl = output load capacitance 
fo = output frequency 

N = number of Inputs driven by a TTL device 
dc = duty cycle 

Alec == increase in supply current (specified on device data sheet) 

NOTE 1: In system applications Icc can be minimized by keeping input voltage levels less than 1 V for V|l and greater than Vcc~ 1 V for V|h 
and input rise and fall times less than 15 ns. 


EPIC is a trademark of Texas Instruments Incorporated. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54AC11XXX AND 74AC11XXX DEVICES 
SERIES 54AC16XXX AND 74AC16XXX DEVICES 


FROM OUTPUT 
UNDER TEST 

Cl - 50 pF 
(See Note A) 


LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS 




SETUP AND HOLD TIMES 


HIGH-LEVEL 

INPUT 


LOW-LEVEL 

INPUT 



PULSE DURATION 


INPUT 
(See Note 


B,^^50%Vcc ^ 


I 

tPLH-H—H 
I 


-Vcc 

50% Vcc 


IN-PHASE 

OUTPUT 


OUT-OF-PHASE 

OUTPUT 


I 
I 

^-Vqh 

CC 
VOL 


tPHL-l^-H 


-1—NC-® 

/50% Vcc +50% Vcc 
/ I i\_Vn 

N-M-tPHL 

H—N-*plh 

" ^50% Vcc ^ 50% V| 


PROPAGATION DELAY TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Z© = 50 fl, V = 3 ns, tf « 3 ns. 
For testing pulse duration: tr == 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low. 

C. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54AC11XXX AND 74AC11XXX DEVICES 
SERIES 54AC11XXX AND 74AC11XXX DEVICES 


FROM OUTPUT 
UNDER TEST “ 


Cl - 50 pF . 
(See Note A) ^ 


I 


S 02XVCC 

-^NAAr-^ O OPEN 


QGND 


LOAD CIRCUIT FOR THREE-STATE OUTPUTS 


TEST 

SI 

tPLH/tPHL 

tPLZ/tpZL 

tPHZ/tpZH 

OPEN 

2 X Vcc 
GND 



SETUP AND HOLD TIMES PULSE DURATION 


-Vcc 



OUTPUT CONTROL*^ BQo/o Vcc 
(Low-level enabling) jV . ' ' 

W-tpZL-Pl 

J- J 


/50% Vcc 
- 0 


Vcc 


OUT-OF-PHASE 

OUTPUT 


OUTPUT 
WAVEFORM 1 
SI at 2 X Vcc 
(See Note C) 

OUTPUT 
WAVEFORM 2 
S1 at GND 
(See Note C) 


k-tPLZ-H 


I \50% Vcc I 

I i 

k^PZH-W 

I_ 

50% Vcc 


k^PHZ^I 



PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Z© = 50 ft, tr = 3 ns, tf = 3 ns. 
For testing pulse duration: tr == 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-tO’low-to-high or low-to-high-to-low. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS 


SETUP AND HOLD TIMES 



PULSE DURATION 


PROPAGATION DELAY TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 II, tr = 3 ns, tf = 3 ns. 
For testing pulse duration: tr = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low. 

C. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54ACT11XXX AND 74ACT11XXX DEVICES 
SERIES 54ACT16XXX AND 74ACT16XXX DEVICES 


FROM OUTPUT 
UNDER TEST 

Cl - 50 pF 
(See Note A) 



500 0 


S 02.VCC 
—/ O OPEN 
pGNO 


TEST 

SI 

tPLH/tPHL 

tPLZ/tpZL 

tPHZ/tpZH 

OPEN 

2X Vcc 

GND 


LOAD CIRCUIT FOR THREE-STATE OUTPUTS 



INPUT 
(See Note B) 


INPHASE 

OUTPUT 


uF' V 


tPLH-N- ^ 

I 1 


--VoH 


OUT-OF-PHASE 

OUTPUT 


tPHL-H-H 


^ 50 % Vcd -V 50 % Vcc 

I n-VoL 

|«—H“<phl 

H— 

ly—V qh 
50 % Vcc ^ 50 % Vcc 
C -VoL 


OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 ’ 
SI at 2 X Vcc 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note C) 




1.5 V 

U-tPZL-#l 
J I 


jKTTvJ^ 



\50% Vcc i 

I I ‘ 

l^tpzH-W H-«phz^| 

i » Vqh 

; l^50% Vcc \80% Vcc 


PROPAGATION DELAY TIMES 


ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Z© = 50 ft, tr = 3 ns, tf = 3 ns. 
For testing pulse duration: tf = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity may be either a high-to-low-to-high or low-to-high-to-low. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN54BCT25XXX AND SN74BCT25XXX DEVICES 



LOAD CIRCUIT 




NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics; PRR ^ 10 MHz, Zq = 50 n, tf = 3 ns, tf = 1 to 3 
ns. For testing pulse duration: tr = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to- 
low. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN54BCT8XXX AND SN74BCT8XXX DEVICES 


7 V 



LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG 


TIMING 

INPUT 


DATA 

INPUT 


y^suV 


-Jf- 1.5 V 


• 3 V 
0 V 


5 V 


" ^ 1.5 


3 V 
V 

0 V 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


OUTPUT \ 

CONTROL 

-- 3 V 

1.5 V /l.5 V 
-55- i\~ -0 V 

*PZL“^l 

1 

I 

^PLZ"^ 

-1- -1-^ ^3.5 V 

voL 

WAVEFORM 1 I 

(See Note B) | 

^PZH 

k- 1 ^ ^ 0.3 V 

VhZ->i 1^1 

''oh 

0-3 V 

WAVEFORM 2 
(See Note B) 

«0 V 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 fl, V 2.5 ns, tf ^ 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN54ACT8XXX AND SN74ACT8XXX DEVICES 


FROM OUTPUT 
UNDER TEST ' 


Cl = 50 pF 
(See Note A) 


r 

1 


O 2 X Vcc 
O OPEN 

—Wv-^ 


—•-WV-^ 

i- 0 GND 

< 500 A 


LOAD CIRCUIT 


SWITCH POSITION TABLE 


TEST 

S1 

tPLH/tPHL 

tpLZ/tpZL 

tPHZ/tPZH 

Open 

2xVcc 

GND 


TIMING 

INPUT 


DATA 

INPUT 


l-^suV 




■ 3 V 
0 V 


J 


1.5 V 


3 V 
1.5 V 
0 V 


HIGH-LEVEL 

INPUT 




3V 

OV 



LOW-LEVEL 

INPUT 




VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES PULSE DURATIONS 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



WAVEFORM 1 
(See Note B) 


'PZH ■ 


WAVEFORM 2 
(See Note B) 


I tpLz-^i 

_1 __: 


JCl' 

^ 1 

1- 

' ( c 


yTs V 



3 V 
0 V 

3.5 V 
VoL 
0.3 V 

^OH 
0.3 V 
0 V 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Input pulses are supplied by generators having the following characteristics; 

PRR ^ 10 MHz, Zo = 50 A. tf = 3 ns, tf = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN64BCT8XXX DEVICES 


7 V 



TIMING 

INPUT 


DATA 

INPUT 


£ 


LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG 
3 V 


1.5 V 


0 V 






jTT. 


.5 V 


-V-3 V 

\ 1.5 V 
>-0 V 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


OUTPUT 

CONTROL 




1.5 V 


TZL” 


WAVEFORM 1 
(See Note B) 


WAVEFORM 2 
(See Note B) 


1 ^LZ“^ 




5 V 


VhZ“>i \<-\ 

Vo 


3 V 
0 V 

«3.5 V 

Vql 

0.3 V 
Vn 


OH 
3 V 
«0 V 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 


NOTES; A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Z© = 50 ft, tr ^ 2.5 ns, tf ^ 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN54BCTXXX AND SN74BCTXXX DEVICES 


FROM OUTPUT 
UNDER TEST- 

Cl = 50 pF 


T 

I 


500 n 

-•-vw- 

I 500 A 


o7V 

3^ o OPEN 



LOAD CIRCUIT FOR OUTPUTS 


INPUT 


OUTPUT 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


TIMING INPUT 


DATA INPUT 




3 V 

0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 SI, tr = 2.5 ns, 
tf = 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 



NOTE; A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr ^ 6 ns, 
tf 6 ns, Zout = 50 ft. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN54S10XX AND SN74S10XX DEVICES 


50 a 450 a 



INPUT PULSE 
(See Note A) 


90% 

10 % 





OUTPUT 
WAVEFORM 
(See Note B) 




t^—|4— 


‘rm(rec) 

NOTES: A. The input pulse is supplied by a pulse generator having the following characteristics: tr = 20 ns, Zout == 50 ^PR = 500 Hz, 
duty cycle = 0.01. 

B. The output waveform is monitored by an oscilloscope having the following characteristics: tr ^ 350 ps, Rjn = 50 ft, 
Qn = :^5 pF. 

C. The input pulse is supplied by a pulse generator having the following characteristics: tf = 0.5 ns, Zout = 50 ft, tw = ^ 50 ns, 
duty cylce ^0.01. 



Texas 

Instruments 


1-24 


POST OFFICE BOX 655303 . DALLAS. TEXAS 75265 













PARAMETER MEASUREMENT INFORMATION 


SERIES SN54ABTXXX AND SN74ABTXXX DEVICES 


FROM OUTPUT 
UNDER TEST- 

Cl = 50 pF 


T 

1 


_ 500 ^ 


500 a 


o 7 V 

^ o OPEN 
I GND 


TEST 

SI 

tPLH/tPHL 

OPEN 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


INPUT 


OUTPUT 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


OUTPUT 

CONTROL 

(LOW-LEVEL 

ENABLING) 


OUTPUT 
WAVEFORM 1 
SI AT 7V 


OUTPUT 
WAVEFORM 2 
SI AT GND 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


TIMING INPUT 


DATA INPUT 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


- \ .. . 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 



NOTES; A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics; PRR 10 MHz, Zq = 50 O, tf = 2.5 ns, 
tf = 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN54ASXXX AND SN74ASXXX DEVICES 


FROM OUTPUT 

TEST 

UNDER TEST -T“ 

T POINT 

Cl j 

RlI 

^5ee Note AJ ^ 


LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 


FROM OUTPUT 
UNDER TEST ' 


T 


'T' 

(See Note A) I 


Vcc 


TEST 

POINT 


LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 


7 V 



LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 


NOTE: A. C|_ includes probe and jig capacitance. 


TIMING 

INPUT 

./-3.5 V 

-/ 1.3 V 



DATA 

INPUT 

1/---^-3.5 V 

/l.3V \1.3 V 

0.3 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PULSE DURATIONS 


INPUT 


IN-PHASE 

OUTPUT 


OUT-OF-PHASE 

OUTPUT 


(See Note D) 




I I 'I rni. 

i y ^1.3 V 


3.5 V 
0.3 V 
^OH 


A 


1.3 V 


1.3 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


OUTPUT “ 
CONTROL 
(LOW-LEVEL 
ENABLING) 



i - 

■1.3 V 

-3.5 V 


1 

Vlz 


WAVEFORM 1 “ 
SI CLOSED 
(See Note B) 


i 


^0.3 V 

*PZH-^ 

1 

1<- ^HZ 

1 ^'OL 

WAVEFORM 2 
SI OPEN 
(See Note B) . 


V 


- ^OH 

^0.3 V 
-«0 V 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR 1 MHz, V = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay items of 3-state outputs, switch SI is open. 

E. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN10KHT ECL-TO-TTL TRANSLATOR 


7 V 



SWITCH POSITION TABLE 


TEST 

SI 

tPLH 

Open 

tPHL 

Open 

tPZH 

Open 

tPZL 

Closed 

tPHZ 

Open 

tPLZ 

Closed 


ECL INPUT 
(See Note C) 



OUT-OF-PHASE 
HL OUTPUT 


IN-PHASE 
HL OUTPUT 


; 1.5 vA^^ 

' 1.5 V^ 


,<-tpHL->i 

1.5 W-/ 

1.5 V 4 


-890 mV 


-1690 mV 


V 


OH 


VOLTAGE WAVEFORMS 
ECL-INPUT PROPAGATION DELAY TIMES 


TIMING 

INPUT 



DATA 

INPUT 



--890 mV 


-1690 mV 


LOW-LEVEL 

INPUT 


t50% 


-890 mV 
-1690 mV 


-890 mV 
-1690 mV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


OUTPUT 

CONTROL 

(LOW-LEVEL 

ENABLING) 


OUTPUT 
WAVEFORM 1 
(See Note D) 

OUTPUT 
WAVEFORM 2 
(See Note D) 



3 V 


3.5 V 


0.3 V 


Vo, 

TTI.SV 7^0.3 


VOLTAGE WAVEFORMS 
TTL ENABLE AND DISABLE TIMES 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 ft, 
tr ^ 2.5 ns, tf 2.5 ns. 

C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 ft, 
tr 1.5 ns, tf 1.5 ns. 

D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

E. The outputs are measured one at a time with one transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN100KT ECL-TO-TTL TRANSLATOR 


7 V 



SWITCH POSITION TABLE 


TEST 

SI 

tPLH 

Open 

tPHL 

Open 

tPZH 

Open 

tPZL 

Closed 

tPHZ 

Open 

tPLZ 

Closed 





VOLTAGE WAVEFORMS 
ECL-INPUT PROPAGATION DELAY TIMES 


TIMING 

INPUT 


DATA 

INPUT 


♦J •◄-tf 


20 % 


; 80% 80% ] ' 
50% 50% V 


- -950 mV 


--1690 mV 




80% 80% ■ 

A: 


50% 

20 % 


HIGH-LEVEL 

INPUT 


LOW-LEVEL 

INPUT 


50% 


50% 


-950 mV 
-1690 mV 


-950 mV 
-1690 mV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


OUTPUT 

CONTROL 

(LOW-LEVEL 

ENABLING) 


OUTPUT 
WAVEFORM 1 
(See Note D) 
t 

OUTPUT 
WAVEFORM 2 
(See Note D) 



VOLTAGE WAVEFORMS 
TTL ENABLE AND DISABLE TIMES 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 ft, 
tf ^ 2.5 ns, tf ^ 2.5 ns. 

C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 ft, 
tr 0.7 ns, tf ^ 0.7 ns. 

D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

E. The outputs are measured one at a time with one transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


NOTES: 


SERIES SN100KT TTL-TO-ECL TRANSLATOR 


FROM OUTPUT UNDER TEST 


-2 V 

OUTPUT LOAD CIRCUIT 


TIMING 

INPUT 

,/-3 V 

DATA 

INPUT 

'j --3 V 

tTI.SV \1-5V 

'-0 V 


HIGH-LEVEL y- - v 

INPUT /1.5V 1.5V> 


LOW-LEVEL \ 1.5V i.5V; 

INPUT N-/ 


- - -3V 
- OV 


-3V 

-OV 


SETUP AND HOLD TIMES 


PULSE DURATION 



TTL-INPUT PROPAGATION DELAY TIMES 


INPUT 
(See Note B) 


50% 


IN-PHASE 
OUTPUT 
(See Note C) 


80% 

50% 

20 % 


I 80% 


50% 

20 % 


OUT-OF-PHASE 
OUTPUT 
(See Note C) 


80% 

50% 

20 %' 


In 80 % 

\ \ 50% /j 

_20%_J^';_ 


ECL-INPUT PROPAGATION DELAY TIMES 

For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 ft, 
tr ^ 2.5 ns, tf ^ 2.5 ns. 

3. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq == 50 ft, 

tr ^ 0.7 ns, tf ^ 0.7 ns. _ 

Z. Waveform 1 is for an output with internal conditions such that the output is high except when disabled by OE. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN10KHT OCTAL TTL-TO-ECL TRANSLATOR 


FROM OUTPUT UNDER TEST 


50 A 


-2 V 


OUTPUT LOAD CIRCUIT 


TIMING 

INPUT 


DATA 

INPUT 


^1.5 V 


3 V 
0 V 


0 V 


HIGH-LEVEL 

PULSE 




LOW-LEVEL 

PULSE 




SETUP AND HOLD TIMES 


PULSE DURATION 



: : -— ^oi 


TTL-INPUT PROPAGATION DELAY TIMES 



—*> tf —►* 


ECL-INPUT PROPAGATION DELAY TIMES 

NOTES; A. For TTL Inputs, input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 il, 
tr 2.5 ns, tf ^ 2.5 ns. 

B. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR 10 MHz, Zq = 50 ft, 
tr ^ 1.5 ns, tf ^ 1.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output Is high except when disabled by OE. 

D. The outputs are measured one at a time with one input transition per measurement. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


1-30 

















PARAMETER MEASUREMENT INFORMATION 


SERIES SN10KHT ECL-TO-TTL TRANSLATORS WITH OPEN-COLLECTOR OUTPUTS 

7 V 


R1 

TEST 

-T- POINT 


Cl 

(See Note A) 


LOAD CIRCUIT 


INPUT 
(See Note B) 


IN-PHASE 

OUTPUT 


OUT-OF-PHASE 
OUTPUT 


TTL-INPUT PROPAGATION DELAY TIMES ECL-INPUT PROPAGATION DELAY TIMES 

NOTES; A. Cl includes probe and jig capacitance. 

B. For TTL inputs, input pulses are supplied by generators having the following characteristics; PRR ^10 MHz, Zq = 50 fl, 
tr ^ 2.5 ns, tf ^ 2.5 ns. 

C. For ECL inputs, input pulses are supplied by generators having the following characteristics; PRR ^ 10 MHz, Z© = 50 ft, 
V ^ 1.5 ns, tf ^ 1.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 




FROM OUTPUT 
UNDER TEST 
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PARAMETER MEASUREMENT INFORMATION 


SERIES SN10KT ECL-TO-TTL TRANSLATORS WITH OPEN-COLLECTOR OUTPUTS 

7 V 


R1 

TEST 

-T - POINT 


Cl 

(See Note A) 



FROM OUTPUT 
UNDER TEST 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

TTL-INPUT PROPAGATION DELAY TIMES ECL-INPUT PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Ct, 
tr ^ 2.5 ns, tf ^ 2.5 ns. 

C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 ft, 
tr ^ 0.7 ns, tf ^ 0.7 ns. 

D. The outputs are measured one at a time with one transition per measurement. 
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FUNCTIONAL INDEX 


The following tables outline the logic functions Texas Instruments offers in a variety of technologies. The tables 
are organized by function type, and list all options available or planned of that function. The technology 
columns identify the appropriate family and identify a particular data book, where more information can be 
found. The applicable literature number, composed of either seven or eight digits, can be found on the back 
cover at the lower right-hand corner of each publication. 

List of Applicable Data Books: 


AC and ACT Devices 

Advanced CMOS Logic Data Book 

SCAD001B 

Advanced Logic 

Advanced Logic and Bus 

SCYD001 

Devices 

Interface Logic Data Book 


AS and ALS Devices 

ALS/AS Logic Data Book 

SDAD001B 

BCT Devices 

BiCMOS Bus Interface Logic Data Book 

SCBD001A 

F Devices 

F Logic (54/75F) Data Book 

SDFD001A 

HC and HCT Devices 

High-Speed CMOS Logic Data Book 

SCLD001C 

Std TTL, LS, and S Devices 

Standard TTL Logic Data Book 

SDLD001A 


Contents 


Page 


GATES. 1-35 

Positive-NAND Gates. 1-35 

Positive-AND Gates. 1-36 

Positive-OR/NOR Gates. 1-36 

OR/NOR Gates. 1-37 

AND/NOR Gates. 1-37 

Hex inverters/noninverters. 1-37 

BUFFER/DRIVERS AND BUS TRANSCEIVERS. 1-38 

Drivers. 1-38 

Bus T ransceivers. 1-39 

MOS Memory Dri vers/T ransceivers. 1-41 

TESTABILiTY BUS iNTERFACE CIRCUITS. 1-42 

SCOPE™ Testability Circuits (3-State Output). 1-42 

FLIP-FLOPS/LATCHES. 1-42 

Flip-Flops. 1-42 

Latches. 1-44 
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FUNCTIONAL INDEX 


Contents (continued) 

Page 

REGISTERS. 1-46 

Shift Registers. 1-46 

Register Files. 1-46 

COUNTERS. 1-47 

Synchronous Counters-Positive-Edge Triggered. 1-47 

Asynchronous Counters (Ripple Clock)-Negative-Edge 

Triggered. 1-48 

8-Bit Binary Counters with Registers. 1-48 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS. 1-49 

Encoders/Data Seiectors/Multipiexers. 1-49 

Decoders/Demultiplexers. 1-50 

Shifters. 1-50 

COMPARATORS AND PARITY GENERATORS. 1-51 

Comparators. 1-51 

Address Comparators. 1-52 

Parity Generators/Checkers. 1-52 

Fuse-Programmable Comparators.... 1-52 

ARITHMETIC CIRCUITS AND FIFO MEMORIES. 1-53 

Parallel Binary Adders. 1-53 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry 

Generators. 1-53 

First-In First-Out Memories (FIFOs). 1-53 

CLOCK DRIVER CIRCUITS. 1-54 

Clock Driver. 1-54 

ECL TRANSLATORS. 1-54 

ECL-to-TTL or TTL-to-ECL Translators. 1-54 
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FUNCTIONAL INDEX 


GATES 


Positive-NAND Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 


BCT 


8-Input 


'30 

• 

• 

• 

• 







'11030 






• 

• 



13-Input 


'133 

• 



• 






Dual 2-Input 


'8003 

• 









Dual 4-Input 


'11013 





• 


A 




'20 

• 

• 

• 

• 







'40 

• 


• 








'1020 

• 










'11020 






• 

• 



Triple 3-Input 


'10 

• 

• 

• 

• 







'1010 

• 










'11010 






• 

• 



Quad 2-Input 


'00 

• 

• 

• 

• 

• 






'11000 






• 

• 




'37 



• 

1 







QC 

'38 

• 


• 








'132 




• 







'11132 






▲ 

A 




'1000 


• 








Hex 2-Input 


'804 

• 

• 









'1804 


• 








Dual 4-Input 

OC 

'22 

• 









Triple 3-Input 

OC 

'12 

• 









Quad 2-Input 

OC 

'01 

• 



• 






OC 

'03 

• 



• 






OC 

'1003 











NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


GATES (continued) 


Positive-AND Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 



ABT 

Triple 3-Input 

oc 

'15 

• 









Quad 2-Input 

oc 

'09 

• 


• 

• 






'7001 




• 






Dual 4-Input 


'21 

• 

• 

• 

• 






'11021 






• 

• 



Triple 3-Input 


'11 

• 

• 

• 

• 






'11011 






• 

• 



Quad 2-Input 


'08 

• 

• 

• 

• 

• 





'1008 

• 

• 








'11008 






• 

■[QB 



Hex 2-Input 


'808 

• 

• 


• 






'1808 

• 

' • 





_ 




Positive-OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 


BCT 

ABT 

Triple 3-Input 


'4075 




• 






Quad 2-Input 


'32 

• 

• 

• 

• 

• 






'1032 

• 

• 









'11032 






• 

• 



Quad 2-Input 


'7032 




• 






Hex 2-Input 


'832 

• 

• 


• 








'1832 

• 

• 








Dual 4-Input 


'4002 




• 






Dual 5-Input 


'260 



• 







Triple 3-Input 


'27 

• 

• 

• 

• 







'11027 






• 

• 



Quad 2-Input 


'02 

• 

• 

• 

• 

• 






'28 

• 









OC 

'33 

• 










'36 



• 

• 







'1002 

• 










'1036 


• 









'7002 




• 







'11002 






• 

• 



Hex 2-Input 


'805 

• 

• 


• 







'1805 

• 

• 

1 








NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


GATES (continued) 


OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

8-Input 


'4078 




• 






Quad 2-Input 

Exclusive OR Gates with 
Toten-Pole Outputs 


'86 

• 

• 

• 

• 







'11086 






• 

• 




'386 




• 






Quad 2-Input 

Exclusive OR Gates 

oc 

'136 

• 

• 








Quad 2-Input 
Exclusive-NOR Gates 


'810 

• 

• 









'7266 




• 






Quad 2-lnput 
Exclusive-NOR Gates 

oc 

'811 

• 

• 









AND-NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Wide 4-2-3-2 
Input 


'64 



• 








'11064 






A 

A 



Dual 2-Wide 
2-lnput, 3-Input 


'51 



• 

• 







'11051 






A 

A 




INVERTING/NONINVERTING BUFFERS 


Hex Inverters/Noninverters 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

HCU 

AC 

ACT 

BCT 

ABT 

Hex Inverters 


'04 

• 

• 

• 

• 

• 

• 






'11004 







• 

• 



OC 

'05 

• 



• 








'14 




• 








'11014 







A 

A 




'1004 

• 

• 










'1005 

• 










Hex Noninverters 


'34 

• 

• 










'11034 







• 

• 



oc 

'35 

• 











'1034 

• 

• 

ZZj 








oc 

'1035 

• 


ZH] 









NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFER/DRIVERS AND BUS TRANSCEIVERS 


Drivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Quad Buffers/ 

Drivers 

3S 

'125 



• 

• 




• 


3S 

'126 



• 

• 




• 


Noninverting Hex 
Buffers/Drivers 

3S 

'365 




• 






3S 

'367 




• 






Inverting Hex 

Buffers/Drivers 

3S 

'366 




• 






3S 

'368 




• 






Noninverting 

Octal 

Buffers/Drivers 

3S 

'241 

• 

• 

• 

• 

• 



• 

A 

'11241 






• 

• 



'25241 








A 


'244 

• 

• 

• 

• 

• 



• 

A 

'11244 






• 

• 



'1244 

• 









'25244 








A 


'465 

• 









'541 

• 


• 

• 

• 



• 

A 

OC 

'757 

• 

• 






• 


'760 

• 

• 






• 


'25760 








A 


Inverting Octal 
Buffers/Drivers 

3S 

'240 

• 

• 

• 

• 

• 



• 

A 

'11240 






• 

• 



'1240 

• 









'25240 








A 


'466 

• 









'540 

• 


• 

• 

• 



• 

A 

OC 

'756 

• 

• 






A 


'763 

• 

• 








Inverting and 
Noninverting Octal 
Buffers/Drivers 

3S 

'230 


• 








OC 

'762 


• 








Noninverting 10-Bit 
Buffers/Drivers 

3S 

'11827 






• 

• 



'29827 

• 







• 

A 

Inverting 10-Bit 
Buffers/Drivers 

3S 

'11828 






• 

• 



'29828 

• 







• 


Noninverting 16-bit 
Buffers/Drivers 

3S 

'16244 






▲ 

• 



Inverting 16-bit 
Buffers/Drivers 

3S 

'16240 






A 

• 



Noninverting 18-bit 
Buffers/Drivers 

3S 

'16825 






A 

A 



Inverting 18-bit 
Buffers/Drivers 

3S 

'16826 






A 

A 



Noninverting 20-bit 
Buffers/Drivers 

3S 

'16827 






A 

A 



Inverting 20-bit 
Buffers/Drivers 

3S 

'16828 






A 

A 




NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued) 


Drivers (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Octal Buffers/ 
Drivers with Input 
Pull-up Resistors 


'746 

• 










'747 

• 










Bus Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Noninverting Quad 
Transceivers 

oc 

'759 


• 








3S 

'243 

• 

• 

• 


• 





Inverting Quad 
Transceivers 

OC 

'758 

• 









3S 

'242 

• 

• 

• 


• 





Noninverting 

Octal Transceivers 

3S 

'245 

• 

• 

• 

• 

• 



• 

A 

'1245 

• 









'11245 






• 

• 



'25245 








• 


OC 

'621 

• 


• 







3S 

'623 

• 

• 

• 

• 

• 



• 

A 

'11623 






• 

• 



0C/3S 

'639 

• 

• 








OC 

'641 

• 

• 








3S 

'645 

• 

• 


• 

• 





3S 

'1640 

• 









'1645 

• 









Inverting 

Octal 

Transceivers 

3S 

'620 

• 

• 

• 





• 

A 

'11620 






• 

• 



'25620 








A 


OC 

'622 

• 


• 







0C/3S 

'638 

• 

• 








3S 

'640 

• 

• 


• 

• 



• 

A 

'11640 






« 

• 



'25640 








A 


OC 

'642 

• 

• 






A 


'25642 








• 


True and 

Inverting Octal 
Transceivers 

3S 

'643 

• 

• 



• 





'11643 






• 

• 



OC 

'644 


• 








Noninverting 9-Bit 
Transceivers 

3S 

'11863 






A 

A 



'29863 

• 







• 


Inverting 9-Bit 
Transceivers 

3S 

'11864 






A 

A 



'29864 

• 







• 


Noninverting 10-Bit 
Transceivers 

3S 

'11861 






A 

A 



'29861 

• 







• 


Inverting 10-Bit 
Transceivers 

3S 

'11862 






A 

A 



'29862 

• 







• 


Noninverting 16-Bit 
Transceivers 

3S 

'16245 






• 

• 



'16623 






A 

A 




NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued) 


Bus Transceivers (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Inverting 16-Bit 
Transceivers 

3S 

'16640 






A 

• 



'16620 






• 

A 



Noninverting 18-Bit 
Transceivers 

3S 

'16863 






A 

A 



Inverting 18-Bit 
Transceivers 

3S 

'16864 






A 

A 



Noninverting 20-Bit 
Transceivers 

3S 

'16861 






A 

A 



Inverting 20-Bit 
Transceivers 

3S 

'16862 






A 

A 



Noninverting 

Octal Registered 
Transceivers 

3S 

'543 



A 





• 

A 

'11543 






A 

A 



'646 

• 

• 


• 

• 



• 

A 

'11646 






• 

• 



'25646 








A 


OC 

'647 

• 









3S 

'652 

• 

• 


• 

• 



• 

A 

'11652 






• 

• 



'25652 








A 


OC/3S 

'653 

• 









'654 

• 









3S 

'2952 








A 

A 

Inverting Octal 

Registered 

Transceivers 

3S 

'544 



A 





• 

A 

'11544 






A 

A 



'648 

• 

• 


• 

• 



A 

A 

'11648 






• 

• 



'651 

• 

• 


• 

• 



A 

A 

'11651 






A 

A 



'2953 








A 

A 

Noninverting 

16-Bit Registered 
Transceivers 

3S 

'16470 






A 

A 



'16543 






A 

• 



'16646 






A 

• 



'16652 






A 

• 



'16952 






A 

A 



Inverting 

16-Bit Registered 
Transceivers 

3S 

'16471 






A 

A 



'16544 






A 

• 



'16648 






A 

A 



'16651 






A 

A 



'16953 






A 

A 



Noninverting 

18-Bit Registered 
Transceivers 

3S 

'16472 






A 

A 



'16474 






A 

A 



Inverting 

18-Bit Registered 
Transceivers 

3S 

'16473 






A 

A 



'16475 






A 

A 




NOTES: 

• Product available in technology indicated 
A New Product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued) 
Bus Transceivers (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

8-/9-Bit Bus 

Transceivers 
with Parity 
Checker/ 

Generator 

3S 

'657 



A 





A 

A 

'11657 






A 

A 



'658 




• 

• 





'659 




• 

• 





'664 





• 





'665 





• 





3S/OC 

'11833 






A 

A 



'29833 

• 







• 


'11834 






A 

A 



'29834 








• 


'11853 






A 

A 



'29853 

• 







• 


'11854 






A 

A 



'29854 

• 







• 


Universal 

Transceivers/ 

Port Controllers 

3S 

'11852 






A 

A 



'856 


• 








'877 


• 









MOS Memory Drivers/Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Octal 

Transceivers 

w/ Series 

Resistors on 

Output 

3S 

'2623 


• 








'2640 


• 








'2645 


• 








Octal Buffers/ 

Drivers w/ 

Series Resistors 
on Output 

3S 

'2240 

• 







• 


'2241 








• 


'2244 

« 







• 


'2540 

• 









'2541 

• 









Octal 

Bidirectional 

Transceiver w/ 

Series Resistors 
on A-port 

3S 

'2245 








A 


Octal Latch w/ 

Series Resistors 
on Output 

3S 

'2574 








A 


10-Bit Buffers/ 

Drivers w/ 

Series Resistors 

3S 

'2827 








• 


'2828 








• 


11-Bit Buffers/ 

Drivers w/ 

Series Resistors 

3S 

'2410 








A 


'2411 








A 



NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


TESTABILITY BUS INTERFACE CIRCUITS 
SCOPE™ Testability Circuits (3-State Output) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCt 

ABT 

Octal Buffer/ 

Driver 

3S 

'8244 








• 


Octal 

Transceiver 

3S 

'8245 








• 


Octal 

Transparent 

Latch 

3S 

'8373 








• 


Octal Flip-Flop 

3S 

'8374 


_I 






• 



FLIP-FLOPS/LATCHES 


Flip-Flops 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Dual J-K Edge 
Triggered 


'73 




• 






'76 




• 






'107 




• 






'109 

• 

• 

• 

• 






'11109 






• 

• 



'112 

• 


• 

• 






'11112 






• 

• 



'113 

• 


• 

• 






'114 

• 


• 







Dual D-Type 


'74 

• 

• 

• 

• 

• 





'11074 






• 

• 



Dual D-Type 
with 2-Input 
NAND/NOR Gates 


'7074 




• 






'7075 




• 






'7076 




• 






Dual 4-Bit 

D-Type 

Edge-Triggered 


'874 

• 

• 








'11874 






• 

• 



'876 

• 

• 








3S 

'878 

• 

• 








'879 

• 

• 








Quad D-Type 


'173 




• 






'175 

• 

• 

• 

• 






'11175 






• 

• 



'379 



• 

• 






'11379 






• 

A 



Hex D-Type 


'174 

• 

• 

A 

• 






'11174 






A 

A 



'378 



A 

• 






'11378 






A 

A 



Octal D-Type 

True Data 

3-S 

'374 

• 

• 

• 

• 

• 



• 

A 

'11374 






• 

• 



'574 

• 

• 

A 

• 

• 



A 

A 


NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS/LATCHES (continued) 

Flip-Flops (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Octal D-Type True 
Data with Clear 


'273 

• 


r-r~ 

9 

9 





'11273 






▲ 

A 



3-S 

'575 

• 

9 








'874 

• 

9 








'878 

• 

9 








Octal D-Type True 
Data with Enable 


'377 



9 

9 

9 




A 

'11377 






9 

9 



Octal D-Type 

Inverting 

3-S 

'534 

• 

9 

9 

9 

9 



9 

A 

'11534 






9 

9 



'564 

• 


9 

9 

9 



A 


'576 

• 

9 








'826 


9 








'11826 






A 

A 



'29826 

• 







A 


Octal Dual Ranked 

True Data 

3-S 

'4374 


9 








'11478 






A 

A 



Octal Inverting 
with Clear 

3-S 

'577 

• 

9 








'879 

• 

9 








Octal Inverting 
with Preset 

3-S 

'876 

• 

9 








Octal True 

Data 

3-S 

'825 


9 








'11825 






A 

A 



'29825 

▲ 







A 


9-Bit True 

Data 

3-S 

'823 


9 







A 

'11823 






A 

A 



'29823 

• 







9 


9-Bit 

Inverting 

3-S 

'824 


9 








'11824 






A 

A 



'29824 

9 







A 


10-Bit True 

Data 

3-S 

'821 


9 







A 

'11821 






A 

A 



'29821 

9 







9 


10-Bit 

Inverting 

3-S 

'822 


9 








'11822 






9 

9 



8-Bit Diagnostic 
Pipeline Register 


'29818 

9 









16-Bit 

Noninverting 

3-S 

'16374 






A 

9 



16-Bit Inverting 

3-S 

'16534 






A 

A 



18-Bit 

Noninverting 

3-S 

'16823 






A 

A 



18-Bit Inverting 

3-S 

'16824 






A 

A 



20-Bit 

Noninverting 

3-S 

'16821 






A 

.A 



20-Bit Inverting 

3-S 

'16822 






A 

A 




NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS/LATCHES (continued) 


Latches 


DESCRIPTION 

NO. OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Bistable 

4-Bit 


'75 




• 






'375 




• 






D-Type 

Edge-Triggered 
Inverting and 
Noninverting 

Octal 


'996 

• 









D-Type 
Transparent 
Readback Latch 

True 

Octal 

3S 

'990 

• 









9-Bit 

3S 

'992 

• 









10-Bit 

3S 

'994 

• 









D-Type 
Transparent 
Readback Latch 
Inverting 

Octal 

3S 

'991 

• 









9-Bit 

3S 

'993 

• 









D-Type 

Transparent with 
Clear True 

Outputs 

Octal 

3S 

'666 

• 









D-Type 

Transparent with 
Clear Inverting 
Outputs 

Octal 


'667 

• 









D-Type 

Transparent 

True 

Octal 

3-S 

'373 

• 

• 

• 

• 

• 



• 

A 

'11373 






• 

• 



'573 

• 

• 

• 

• 

• 



A 

A 

16-Bit 

3S 

'16373 






▲ 

• 



D-Type 

Dual 4-Bit 
Transparent 

True 

Octal 

3-S 

'873 

• 

• 








'11873 






• 

• 




NOTES: 

• Product available in technology indicated 
A New Product planned in technology indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS/LATCHES (continued) 

Latches (continued) 


DESCRIPTION 

NO. OF 

OUTPUT 

TYPE 

TECHNOLOGY | 

BITS 

ALS 

AS 

F 

HC 

HCT 

AC 



msm 

D-Type 

Octal 

3-S 

'533 

• 

• 

• 

• 




A 


Transparent 



'11533 






• 

• 



Inverting 



'563 

• 


• 

• 

• 



A 





'580 

• 

• 









16-Bit 

3S 

'16533 






▲ 

A 



Dual 4-Bit 

Transparent 

Inverting 

Octal 

3-S 

'880 

• 

• 




■ 

■ 

■ 

m 

2-Input 

Multiplexed 

Octal 

3-S 

'604 




• 


■ 




Addressable 

Octal 

2-S 

'259 

• 



• 








Q 

'4724 




• 






D-Type 

10-Bit 

3-S 

'841 

• 

• 







A 

True 



'11841 






▲ 

A 



Inputs 



'29841 

• 







A 



9-Bit 

3-S 

'843 

• 

• 







A 




'11843 






A 

A 






'29843 

• 







• 



Octal 

3-S 

'845 

• 

• 







A 




'11845 






A 

A 






'29845 

• 







A 



18-Bit 

3S 

'16843 






A 

mm 




20-Bit 

3S 

'16841 






A 

mm 



D-Type 

10-Bit 

3-S 

'842 

• 

• 








Inverting 



'11842 






A 

A 



Inputs 



'29842 

• 







A 



9-Bit 

3-S 

'844 

• 

• 











'11844 






A 

A 






'29844 








A 



Octal 

3-S 

'846 

• 












'11846 






A 

A 






'29846 

• 







• 



18-Bit 

3S 

'16844 






A 

A 




20-Bit 

3S 

'16842 






A 

A 




NOTES; 


• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


REGISTERS 


Shift Registers 


DESCRIPTION 

NO. OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Parallel-In 

Parallel-Out 

Bidirection 

4 


'194 


• 


• 






'11194 






• 

A 



8 


'198 










'299 

• 


• 

• 




A 


'11299 






A 

A 



'323 

• 


• 





A 


'11323 






A 

A 



Parallel-In 

Parallel-Out 

4 


'195 


• 


• 






Serial-In 

Parallel-Out 

8 


'164 

• 



• 






Parallel-In 

Serial-Out 

8 


'165 

• 



• 






'166 

• 



• 






Serial-In 

Parallel-Out 
with Output 
Latches 

8 

3-S 

'594 




• 






'595 




• 







Register Fiies 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Dual 16 Word X 

4 Bits 

3-S 

'870 

• 

• 








'11870 






A 

A 



'871 


• 









NOTES: 

• Product available in technology indicated 
A New Product planned in technology indicated 
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FUNCTIONAL INDEX 


COUNTERS 

Synchronous Counters—Positive-Edge Triggered 


DESCRIPTION 

LOAD 

TYPE 

4-Bit 

Decade 

Sync 

'160 

'11160 

'162 

'11162 

'560 

4-Bit 

Decade Up/ 

Sync 

'168 

'11168 

Down 

Async 

'190 

'11190 

'192 

'11192 


Sync 

'568 

'11568 

4-Bit 

Binary 

Sync 

'161 

'11161 

'163 

'11163 

'561 

8-Bit 

Binary 

Sync 

'11579 

4-Bit Binary 

Up/Down 

Async 

'191 

'11191 

'193 

'11193 


Sync 

'169 

'11169 

'569 

'11569 

'8169 

8-Bit 

Up/Down 

Async CLR 

'867 

'11867 


Sync CLR 

'869 

'11869 

Divide-by-10 

Counter 

Sync 

'4017 


TECHNOLOGY 
~HC I HCT 



NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


COUNTERS (continued) 


Asynchronous Counters (Ripple Clock)—Negative-Edge Triggered 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Dual 4-Bit Decade 

None 

'390 




• 





Set-to-9 

'490 




• 





Dual 4-Bit 

Binary 

None 

'393 




• 





7-Bit 

Binary 

Sync 

'4024 




• 





12-Bit 

Binary 

Sync 

'4040 




• 





14-Bit 

Binary 

Sync 

'4020 




• 





'4060 




• 





'4061 




• 






8-Bit Binary Counters with Registers 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Parallel 

Register 

Outputs 

3-State 

'590 




• 





'11590 






▲ 

A 


Parallel 

Register 

Inputs 

2-State 

'11592 






A 

A 


Parallel I/O 

3-State 

'11593 






A 

A 



NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 
Encoders/Data Selectors/Multiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Quad 2-to-1 


'157 

• 

• 

• 

• 






'11157 






A 

A 



'158 

• 

• 

• 

• 






'11158 






• 

A 



'298 


• 


• 






3-S 

'257 

• 

• 

• 

• 






'11257 






• 

• 



'258 

• 

• 

• 

• 






'11258 






• 

• 



Dual 4-to-1 


'153 

• 

• 

• 

• 






'11153 






A 

A 



3-S 

'253 

• 

• 

• 

• 






'11253 






• 

• 




'352 

• 

• 

• 

• 






'11352 






A 

A 



3-S 

'353 

• 

• 

• 

• 






'11353 






• 

• 



Hex 2-to-1 

Universal 

Multiplexer 

3-S 

'857 

• 

• 





■ 

■ 

■ 

8-to-1 


'151 

• 

• 

• 

• 






'11151 






• 

• 



3-S 

'251 

• 


• 

• 






'11251 






• 

• 



'354 




• 






16-to-1 


'11150 






A 

A 



3-S 

'250 


• 








'11250 






A 

A 



'850 


• 








'851 


• 








Full BCD 


'147 




• 






Cascadable 

Octal 


'148 




• 







NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS (continued) 


Decoders/Demultiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Dual 2-to-4 


'239 




• 






'11239 






• 

A 




'139 

• 


A 

• 

• 





'11139 






• 

A 



'155 

• 









oc 

'156 

• 









3-to-8 


'138 

• 

• 

• 

• 

• 





'11138 






• 

• 



3-to-8 


'237 




• 

• 





'238 




• 

• 





'11238 






• 

• 



3-to-8 with 

Address 

Registers 


'131 

• 

• 








'137 

• 

• 


• 

• 





4-to-10 

BCD-to-Decimal 


'42 




• 

' 





4-to-16 


'154 

• 









'11154 






A 

A 



4-to-16 with 

Address Latches 


'4514 




• 






'4515 




• 






Dual 2-to-4 for 
Battery Backed- 
Up Memories 


'2414 








A 



NOTES: 

• Product available in technology indicated 
^ New Product planned in technology Indicated 

Shifters 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Bit Shifter 

3-S 

'350 



• 
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FUNCTIONAL INDEX 


COMPARATORS AND PARITY GENERATOR/CHECKERS 


Comparators 


DESCRIPTION I 

TYPE 

TECHNOLOGY 

INPUT 

P = Q 

O 

II 

CL 

P>Q 

P>Q 

P<Q 

OUTPUT 

ENABLE 

ALS 

AS 

F 

HC 

HCT 

m 


iSB 

4-Bit/ 

8-Bit 

Yes 


Yes 

No 


2-S 

No 

'85 




• 


■ 



20 kn 

Pull-up 

Yes 

No 

No 

No 

No 

OC 

Yes 

'518 

• 


• 






No 

Yes 

No 

No 

No 

2-S 

Yes 

'520 

• 


• 






'11520 






• 

• 


No 

Yes 

No 

No 

No 

OC 

Yes 

'522 

• 








No 

Yes 

No 

Yes 

No 

2-S 

No 

'682 




• 





Standard 

Yes 

No 

No 

No 

No 

OC 

Yes 

'519 

• 


• 






No 

Yes 

No 

No 

No 

2-S 

Yes 

'521 

• 


• 






'11521 






• 

• 


No 

Yes 

No 

Yes 

No 

2-S 

No 

'684 




• 





No 

Yes 

No 

No 

No 

2-S 

Yes 

'688 




• 





No 

Yes 

No 

No 

No 

OC 

Yes 

'689 

• 








Latched P 

No 

No 

Yes 

No 

Yes 

2-S 

Yes 

'885 


• 







Latched 

PandQ 

Yes 

No 

Yes 

No 

Yes 

L 

Yes 

'866 


• 
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FUNCTIONAL INDEX 


COMPARATORS AND PARITY GENERATOR/CHECKERS 

Address Comparators 


DESCRIPTION 

OUTPUT 

ENABLE 

LATCHED 

ENABLE 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

16-Bit to 4-Bit 

Yes 


'677 

• 








'11677 






▲ 

▲ 



Yes 

'11678 






▲ 

A 


12-Bit to 4-Bit 

Yes 


'679 

• 



• 






Yes 

'680 

• 





-1 




Parity Generators/Checkers 


DESCRIPTION 

NO. OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Odd/Even 

Generators/ 

Checkers 

9 


'280 

• 

• 

• 

• 






'11280 






• 

• 



'286 


• 








'11286 






• 

• 




Fuse-Programmable Comparators 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

16-Blt Identity 
Comparator 


'526 

• 









12-Blt Identity 
Comparator 


'528 

• 









8-Bit Identity 
Comparator and 
4-Bit Comparator 


'527 

• 










NOTES: 

• Product available in technology indicated 
^ New Product planned in technology indicated 
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FUNCTIONAL INDEX 


ARITHMETIC CIRCUITS AND FIFO MEMORIES 


Parallel Binary Adders 


DESCRIPTION 

. 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Bit 


'283 



• 

• 







Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Bit Arithmetic 

Logic Units: 

Function 

Generators 


I '181 


• 









'11181 






• 

• 




'381 



• 








'881 


• 









'11881 






▲ 

A 



4-Bit Arithmetic 

Logic Unit With 

Ripple Carry 


'382 



• 







Look Ahead 
Carry 

Generators 

32-Bit 


'882 


• 








'11882 






▲ 

_1 

A 




First-In First-Out Memories (FIFOs) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

LS 

s 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

16 Words X 

4 Bits 

3-S 

'222 

• 










3-S 

'224 

• 










3-S 

'232 



• 








OC 

'227 

• 










OC 

'228 

• 










16 Words X 

5 Bits 

3-S 

'225 


• 









3-S 

'229B 



• 








3-S 

'233B 



• 








64 Words X 

4 Bits 

3-S 

'236 



• 








3-S 

'234 



• 








64 Words x 

5 Bits 

3-S 

'235 



• 








64 Words x 

8 Bits 

3-S 

'2232A 



• 








64 Words X 

9 Bits 

3-S 

'2233A 



• 





i 



32 Words X 

9 Bits 

Bidirectional 

3-S 

'2238 



• 



. J 





1 k Words X 

18 Bits 


'7801 









• 


'7802 









A 


1 k Words X 

9 Bits 

Bidirectional 


'2235 









A 



NOTES: 

• Product available in technology indicated 
A New Product planned in technology indicated 
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FUNCTIONAL INDEX 


CLOCK DRIVER CIRCUITS 


Clock Driver 


DESCRIPTION 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Hex Inverting Clock 
Drivers/Buffers 

'11204 






• 



Dual 1-to-4 Clock 

Drivers/Buffers 

'11208 






• 

• 


Triple 4-Input AND/NAND 
Clock Drivers 

'11800 






A 

A 


Triple 4-Input OR/NOR 

Clock Drivers 

'11802 






A 

A 


Octal Divide-by-2 

Clock Drivers 
(6 Invert, 9 Noninvert) 

'303 


• 







Octal Divide-by-2 

Clock Drivers (8 Noninvert) 

'305 


• 







Octal Divide-by-2 

Clock Drivers 
(4 Invert, 4 Noninvert) 

'304 


A 








NOTES: 

• Product available in technology indicated 
A New Product planned in technology indicated 


ECL TRANSLATORS 


ECL-to-TTL or TTL-to-ECL Translators 


DESCRIPTION 

LEVEL TRANSLATION 

OUTPUT 

TYPE 

AVAILABILITY 

Octal Bus Driver 

Inverting 

ECL-to-TTL 

oc 

10KHT5538 

• 

100KT5538 

• 

3S 

10KHT5540 

• 

100KT5540 

• 

TTL-to-ECL 

OE 

10KHT5542 

• 

100KT5542 

• 

Octal Bus Driver 
Noninverting 

ECL-to-TTL 

OC 

10KHT5539 

• 

100KT5539 

• 

3S 

10KHT5541 

• 

100KT5541 

• 

TTL-to-ECL 

OE 

10KHT5543 

• 

100KT5543 

• 

Octal Bus Transceiver 
Inverting 

ECL-to-TTL 

TTL-to-ECL 

OE/3S 

10KHT5563 

A 

100KT5563 

A 

10KHT5562 

A 

100KT5562 

A 

Octal Bus Transceiver 
Noninverting 

ECL-to-TTL 

TTL-to-ECL 

OE/3S 

10KHT5564 

A 

100KT5564 

A 

10KHT5565 

A 

100KT5565 

A 
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FUNCTIONAL INDEX 


ECL TRANSLATORS (continued) 
ECL-to-TTL or TTL-to-ECL Translators (continued) 


DESCRIPTION 

LEVEL TRANSLATION 

OUTPUT 

TYPE 

AVAILABILITY 

Octal D-Type Latch 

Inverting 

ECL-to-TTL 

3S 

10KHT5575 

▲ 

100KT5575 

▲ 

TTL-to-ECL 

OE 

10KHT5579 

A 

100KT5579 

▲ 

Octal D-Type Latch 

True 

ECL-to-TTL 

3S 

10KHT5573 

A 

100KT5573 

A 

TTL-to-ECL 

OE 

10KHT5577 

A 

100KT5577 

A 

Octal D-type Flip-Flop 

Inverting 

ECL-to-TTL 

3S 

10KHT5576 

A 

100KT5576 

A 

TTL-to-ECL 

OE 

10KHT5580 

A 

100KT5580 

A 

Octal D-Type Flip-Flop 

True 

ECL-to-TTL 

3S 

10KHT5574 

• 

100KT5574 

• 

TTL-to-ECL 

OE 

10KHT5578 

• 

100KT5578 

• 

Octal Registered 

Transceiver Inverting 

ECL-to-TTL 

0E/3S 

10KHT5591 

A 

100KT5591 

A 

10KHT5593 

A 

100KT5593 

A 

10KHT5648 

A 

100KT5648 

A 

Octal Registered 

Transceiver Noninverting 

ECL-to-TTL 

0E/3S 

10KHT5590 

A 

100KT5590 

A 

10KHT5592 

A 

100KT5592 

A 

10KHT5646 

A 

100KT5646 

A 


NOTES: 

• Product available in technology indicated 
A New Product planned in technology indicated 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS 


'AC11000, 'ACT11000 'AC11002, 'ACT11002 

QUADRUPLE 2>INPUT QUADRUPLE 2-INPUT 

POSITIVE-NAND GATES POSITIVE-NOR GATES 

(TOP VIEW) (TOP VIEW) 



'AC11004, 'ACT11004 
HEX INVERTERS 
(TOP VIEW) 



'AC11008, 'ACT11008 'AC11010, 'ACT11010 'AC11011, 'ACT11011 

QUADRUPLE 2-INPUT TRIPLE 3-INPUT TRIPLE 3-INPUT 

POSITiVE-AND GATES POSITIVE-NAND GATES POSITIVE-AND GATES 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 



IB 

1C 

2A 

vcc 

VCC 

2B 

2C 

3A 


'AC11013, 'ACT11013 'AC11014, 'ACT11014 

DUAL 4-INPUT GATES HEX INVERTERS 

(TOP VIEW) (TOP VIEW) 



'AC11020, 'ACT11020 
DUAL 4-INPUT 
POSITIVE-NAND GATES 
(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11021, 'ACT11021 
DUAL 4-INPUT 
POSmVE-AND GATES 
(TOP VIEW) 



'AC11027, 'ACT11027 
TRIPLE 3-INPUT 
POSITIVE-NOR GATES 
(TOP VIEW) 


iaC 

7T 

Jie 

Dib 

iyC 

2 

15 

3ic 

2YC 

3 

14 

D2A 

gndC 

4 

13 

Dvcc 

gndC 

5 

12 

Hvcc 

3Y[I 

6 

11 

Il2B 

3CC 

7 

10 

I]2C 

3B[I 

8 

9 

I|3A 


'AC11030, 'ACT11030 
8-INPUT POSITIVE-NAND GATES 
(TOP VIEW) 



'AC11032, 'ACT11032 
QUADRUPLE 2-INPUT 
POSITIVE-OR GATES 
(TOP VIEW) 


iaC 

71 

Jl6 

Dib 

iyC 

2 

15 

D2A 

2YC 

3 

14 

Il2B 

gndC 

4 

13 

Hvcc 

gndC 

5 

12 

Dvcc 

3Y(I 

6 

11 

I]3A 

4YC 

7 

10 

Dsb 

4BC 

8 

9 

I|4A 


'AC11034, 'ACT11034 'AC11051, 'ACT11051 

HEX NONINVERTERS DUAL 2-INPUT AND-OR GATE 

rrop VIEW) (TOP view) 




'AC11064, 'ACT11064 
QUAD 4-2-3-2-INPUT AND-OR GATE 
(TOP VIEW) 



'AC11074, 'ACT11074 
DUAL D-TYPE POSITIVE-EDGE 
TRIGGERED FLIP-FLOPS WITH 
CLEAR AND PRESET 
(TOP VIEW) 


1PRE C 

TT 

777 

D 1CLK 

iQi: 

2 

13 

Did 

iqL 

3 

12 

D 1CLR 

GND C 

4 

11 

D vcc 

2QC 

5 

10 

I]2CLR 

2QC 

6 

9 

D2D 

2PMC 

7 

8 

D2CLK 


’AC11086, ’ACT11086 
QUAD 2-INPUT EXCLUSIVE-OR GATE 
(TOP VIEW) 
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DEVICE PIN-OUTS 


'AC11109, 'ACT11109 
DUAL J-K 

POSITIVE-EDGE-TRIQGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 
(TOP VIEW) 



EPIC^ ACL PINOUTS (continued) 

'AC11112, 'ACT11112 
DUAL J-K NEGATIVE 
EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
(TOP VIEW) 

1J 
IK 

1CLK 
1CLR 
VCC 
2CLR 
2CLK 
2K 


'AC11132, 'ACT11132 
QUADRUPLE 2-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 
(TOP VIEW) 




'AC11138, 'ACT11138 'AC11139, 'ACT11139 ’AC11150, ’ACT11150 

3-LINE TO 8-LINE DUAL 2-LINE TO 4-LINE 1-OF-16 DATA 

DECODERS/DEMULTIPLEXERS DECODERS/DEMULTIPLEXERS GENERATOR/MULTIPLEXERS 


(TOP VIEW) 


(TOP VIEW) 


(TOP VIEW) 



'AC11151, 'ACT11151 'AC11153, 'ACT11153 'AC11154, 'ACT11154 

1 OF 8 DATA DUAL 4-LINE TO 1-LINE DATA 4-TO-16 LINE 

SELECTORS/MULTIPLEXERS SELECTORS/MULTIPLEXERS DECODER/DEMULTIPLEXER 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11157, 'ACT11157 
QUADRUPLE 1 OF 2 
DATA SELECTORS/MULTIPLEXERS 
(TOP VIEW) 



'AC11158, 'ACT11158 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 


A/B C 1 
1YC2 
2Y |I3 
GND [; 
GND 
GND C 
GND C 
3Y Q 
4Y C 

gC 


XJiSl 
1 


t|lA 

IB 

2A 

2B 

vcc 

vcc 

3A 

3B 

pAA 

Dab 


'AC11160, 'ACT11160 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 
(TOP VIEW) 

RCO ^ 

QA[I 2 
QB|l3 
GND C 4 
GND C 5 
GND ^6 
GND C 7 
QcCs 
QD C 9 


LOAD MIO 



'AC11161, 'ACT11161 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 
(TOP VIEW) 

RCO[ 1 

QaE 2 

QbE 3 
GND[ 4 
GND[ 5 
GND[ 6 
GND[ 7 

QcC 8 
Qd[ 9 
L0AD[ 10 



'AC11162, 'ACT11162 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 
(TOP VIEW) 


1 


2 

19 

3 

18 

4 

17 

5 

6 

16 

15 

7 

14 

8 

13 

9 

12 

10 

11 


'AC11163, 'ACT11163 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 
(TOP VIEW) 


RCO 

Qa 

Qb 

GND 

GND 

GND 

GND 

Qc 

Qp 

LOAD 


1 


D CLR 

2 

19 

D CLK 

3 

18 

Da 

4 

17 

D B 

5 

16 

D Vcc 

6 

15 

D Vcc 

7 

14 

DC 

8 

13 

Dd 

9 

12 

D ENP 

10 

11 

D ENT 


'AC11168, 'ACT11168 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS 
(TOP VIEW) 


pi U20| 
Qa 
Qb 

GND 
GND 
GND 
GND 

Qc 
Qd 


LOAD 


C2 

(;3 

114 

C5 

Ce 

[17 

E8 

C9 

CIO 


3 U/D 
3 CLK 

Da 

D B 

D Vcc 
Vcc 
c 

D 

ENP 
□ ENT 


'AC11169, 'ACT11169 
SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTERS 
(TOP VIEW) 


RCO 

Qa I 
Qb i 

GND ! 
GND 
GND 
GND 

Qc 

Qp 

LOAD 


1 

U 20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


3 U/D 
3 CLK 
Da 
Db 
D Vcc 
D Vcc 
pc 

D 

3 EI^ 

3 ENT 


'AC11174, 'ACT11174 
HEX D-TYPE 

FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 


1Q[ 

1 

20 ] 

aoi 

2 

19] 

sof 

3 

18 ] 

GND[ 

4 

17] 

GND[ 

5 

16 ] 

GND[ 

6 

15 ] 

GND[ 

7 

14] 

4Q[ 

8 

13] 

5Q[ 

9 

12] 

6Q[ 

10 

11] 


CLR 

1D 

2D 

3D 

Vcc 

Vcc 

4D 

5D 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11175, 'ACT11175 
QUADRUPLE D-TYPE 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 


1Q[ 

1 

20 ] 

2Q[ 

2 

19] 

2Q[ 

3 

18 ] 

gnd[ 

4 

17] 

gnd[ 

5 

16] 

GND[ 

6 

15] 

GND[ 

7 

14] 

3Q[ 

8 

13 ] 

3Q[ 

9 

12 ] 

4Q[ 

10 

lj 


2D 

Vcc 

Vcc 

3D 


'AC11181, 'ACT11181 
ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(TOP VIEW) 

p; 


CnC 
mC 
a = bC 

FO 

FI 

GND 

GND 

GND 

GND 

F2C 

F3C; 

PC 
GC 
Gn + 4 C 


C4 

C5 

C6 

C7 

C8 

q9 

10 

11 

12 

13 

14 


AO 
27 U A1 
26D A2 
25l] A3 
24UbO 
23 D B1 

22 D Vcc 
21 Dvcc 
2oI1B2 

19llB3 
18 J SO 

^6'2S2 

^5JS3 


'AC11190, 'ACT11190 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS 
(TOP VIEW) 



'AC11191, 'ACT11191 
SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTERS 
(TOP VIEW) 



'AC11192, 'ACT11192 
SYNCHRONOUS 4-BIT UP/DOWN DECADE 
COUNTERS (DUAL CLOCK WITH CLEAR) 
(TOP VIEW) 


BO C 

Qa C 
Qb C 

GND C 
GND 
GND C 
GND C 

Qc C 
C 

CO C 


i:72« 

2 19 | 




d5 


DOWN 
Ip UP 
A 
B 

Vcc 

Vcc 

pc 

D 

CLR 

P LOAD 


'AC11193, 'ACT11193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY 
COUNTERS (DUAL CLOCK WITH CLEAR) 
(TOP VIEW) 



'AC11194, 'ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL 
SHIFT REGISTERS 
(TOP VIEW) 


SR SER [ 

1 

20 

QaC 

2 

19 

Qb [ 

3 

18 

gnd[ 

4 

17 

gnd[ 

5 

16 

GND[ 

6 

15 

GND[ 

7 

14 

Qc[ 

8 

13 

Qd [ 

9 

12 

slser[ 

10 

11 


]D 

]CLR 

jcLK 


'AC11208, 'ACT11208 
DUAL 1-TO-4 CLOCK DRIVER 
(TOP VIEW) 


1Y2 C 

1 

^20 

1Y3 E 

2 

19 

1Y4 C 

3 

18 

GND C 

4 

17 

GND C 

5 

16 

GND C 

6 

15 

GND C 

7 

14 

2Y1 C 

8 

13 

2Y2 C 

9 

12 

2Y3 C 

U 

) 11 


3 1Y1 
:iA 

3 1G1 
H 1G2 


y 2A 


I 2Y4 


'AC11238, 'ACT11238 
3-LINE TO 8-LINE 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 


YlC 


Y2C 

2 15 

Y3ll 

3 14 

gndC 

4 13 

yaC 

5 12 

Y5C 

6 11 

Y6|I 

7 10 

Y7C 

8 9 


Db 
3c 
D Vcc 
:gi 
H G2A 
D G2B 
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DEVICE PIN-OUTS 


'AC11239, 'ACT11239 
DUAL 2-LINE TO 4-LiNE 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 


DO I 

1 " 

16 

]D1 

C3[ 

2 

15 

]D2 

Y[ 

3 

14 

]D3 

GND[ 

4 

13 

]D4 

w[ 

5 

12 

] Vcc 

A[ 

6 

11 

]D5 

B[ 

7 

10 

] D6 

c[ 

8 

9 

]D7 


'AC11244 

'ACT11244 

OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

1Y1 Cl 

U 24 I] 1G 

1Y2 C2 

23ll 1A1 

1Y3 C3 

22 I] 1A2 

1Y4 C^ 

21 H 1A3 

GND Cs 

20 U 1 A4 

GND Ce 

isU vcc 

GND C7 

isD Vcc 

GND Cs 

17 II 2 AI 

2Y1 C9 

16D2A2 

2 Y2 ClO 

15l]2A3 

2Y3 Cl^ 

14]2A4 

2Y4 Qi2^ 

13l|2G 

'AC11251, 

ACT11251 

1 OF 8 DATA SELECTORS/ 

MULTIPLEXERS WITH 3-STATE OUTPUTS 

(TOP VIEW) 

D0[ 1^ 

16 ] D1 

G[ 2 

15 jD2 

Y[ 3 

14 ] D3 

GND[ 4 

13 ]D4 

W[ 5 

12 ] Vcc 

A[ 6 

11 ]D5 

B[ 7 

10 joe 

C[ 8 

9 ]D7 


EPIC^ ACL PINOUTS (continued) 

'AC11240, 'ACT11240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11245, 'ACT11245 
OCTAL BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



'AC11241, 'ACT11241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11250, 'ACT11250 
1-OF-16 DATA 

GENERATOR/MULTIPLEXER 
(TOP VIEW) 

E4 
E3 
E2 
El 
EO 
GND 
W 
D 
C 
B 
A 
G 


'AC11253, 'ACT11253 
DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 


aC 

TI 

J 16 

Hico 

bC 

2 

15 

pici 

iyC 

3 

14 

DiC2 

gndC 

4 

13 

I]1C3 

2Y C 

5 

12 

Dvcc 

igC 

6 

11 

D 2 C 0 

2GC 

7 

10 

I]2C1 

2C3C 

8 

9 

D2C2 
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'AC11257, 'ACT11257 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


a/bC 

n 

7^ 

Dia 

iyC 

2 

19 

Dib 

2Y C 

3 

18 

:2A 

GND C 

4 

17 

D2B 

GND C 

5 

16 

Hvcc 

gndC 

6 

15 

Hvcc 

gndC 

7 

14 

D3A 

3YC 

8 

13 

D3B 

4YC 

9 

12 

D4A 

gq 

10 

11 

D4B 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11258, 'ACT11258 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


A/Bpl U20n 1A 


2Y C 3 

GND 
GND 
GND Ce 
GND C 7 
3Y Cs 

4Y [l9 

G CiO 


18 D 2 A 
17l| 2B 
16] Vcc 
II Vcc 

^4] 3A 
13] 3B 
12] 4A 
ll]4B 


'AC11269, 'ACT11269 
8-BIT BIDIRECTIONAL 
BINARY COUNTER 
(TOP VIEW) 


CLK C 1 
QO Z 2 
Q1 Ca 
Q2 C4 
Q3 Cs 
GND Ce 
GND 117 
GND Cs 
GND C9 
Q4 Z 10 
Q5 Cii 
Q6 ^12 
07 [;i3 
TC [[14 


^ 28 ] 1^5 
27] PE 
26] PO 
25] PI 
24] P2 
23] P3 

22 ] Vcc 
21 ] Vcc 

20] P4 
19] P5 
18] P6 
17] P7 
16] CEP 
2£P CET 


'AC11273, 'ACT11273 
OCTAL D-TYPE FLIP-FLOP 
(TOP VIEW) 


iq: 

1 

24 

2Q C 

2 

23 

3QC 

3 

22 

4QC 

4 

21 

gndC 

5 

20 

gndC 

6 

19 

GND c 

7 

18 

GND C 

8 

17 

5QC 

9 

16 

6Q|I 

10 

15 

7QC 

11 

14 

8QC 

12 

13 


hcLR 


CC 
CC 
]5D 
]6D 
]7D 
]8D 
]CLK 


'AC11280, 'ACT11280 
9-BIT PARITY 
GENERATORS/CHECKERS 
(TOP VIEW) 

1 Ul4 

2 13( 


bC 
aC 
L ODdC 
GND 
E EVEN 

"■iR, 


3 

□ 4 

C5 

6 


C 

Dd 

E 

Hvcc 

]F 

]G 

]H 


'AC11286, 'ACT11286 
9-BIT PARITY GENERATORS/ 
CHECKERS WITH BUS DRIVER 
PARITY I/O PORT 
(TOP VIEW) 


BC 

AC 

PARITY I/O C 
GND[[ 
PARITY ERROR C 

'C 


1 Ui4pc 

2 13pD 

3 

4 

5 

6 
7 


12pE 

n 


]VCC 

]F 

]G 

]H 


'AC11299, 'ACT11299 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 


A/Qa 
B/Qb 
C/Qc 
D/Qd 
GND I 
GND I 
GND I 
GND I 
E/Qe i 
F/Qp 
G/Qg 1 
h/Qh 


dTT72. 
C2 2; 
C3 
C4 
Cs 
C6 

C7 

Cb 

Zb 
Z^o 
Cii 

Cl2 


QA' 

SO 

§1 

91 

G2 

Vcc 

Vcc 

SL 

SR 

CLK 

CLR 

QH' 


'AC11323, 'ACT11323 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 


A/Qa 

B/Qb 

C/Qc 

D/Qd 

GND 

GND 

GND 

GND 

E/Qe 

F/Qf 

G/Qg 

h/Qh 


cro^ 

C2 
C3 
C4 
C5 
C6 

C7 

C8 
C9 
Cio 
Cii 
C12 


2: 
2 : 
21 
20 | 
1 
18 
17 
16 
15 
14 
13 


9D 


Qa' 

SO 

§1 
p G1 
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'AC11352, 'ACT11352 
DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 


'AC11353, 'ACT11353 
DUAL 1 OF 4 DATA SELECTORS/ 
MULTIPLEXERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11373, 'ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 


lod 


2Q(l2 

3QC3 

4Q[l4 

gndCb 

GNoCe 

gndC? 

GNDCs 

5QC9 

6 QC 10 

7 QC 11 

8 QC 12 


1 U24h^ 


23l]lD 
22 D 2 D 
21 330 
20 I]4D 

isDvcc 

islvcc 

17115D 
1636 D 
15l]7D 
14l]8D 
13llC 


'AC11374, 'ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS 
(TOP VIEW) 
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'AC11378, 'ACT11378 
HEX D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
(TOP VIEW) 
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'AC11379, 'ACT11379 
QUADRUPLE D-TYPE 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 



'AC11377, 'ACT11377 
OCTAL D-TYPE FLIP-FLOP 
(TOP VIEW) 
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'AC11461 

'ACT11461 

8-BIT SYNCHRONOUS 
BINARY COUNTER 
(TOP VIEW) 
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DEVICE PIN-OUTS 


'AC11463 

'ACT11463 

8-BIT SYNCHRONOUS 
BINARY COUNTER 
(TOP VIEW) 


EPIC^ ACL PINOUTS (continued) 

'AC11469 

'ACT11469 

8-BIT SYNCHRONOUS 
UP/DOWN COUNTER 
(TOP VIEW) 


'AC11470 
'ACT11470 
OCTAL BUS 
TRANSCEIVER 
(TOP VIEW) 
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'AC11471 
'ACT11471 
OCTAL BUS 
TRANSCEIVER 
(TOP VIEW) 
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'AC11472 
'ACT11472 
9-BIT BUS 
TRANSCEIVER 
(TOP VIEW) 
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'AC11473 
'ACT11473 
9-BIT BUS 
TRANSCEIVER 
(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


AC11474 

ACT11474 

9-BIT BUS TRANSCEIVER 
(TOP VIEW) 



'AC11475 

'ACT11475 

9-BIT BUS TRANSCEIVER 
(TOP VIEW) 
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'AC11520, 'ACT11520 
8-BIT IDENTITY COMPARATOR 
(TOP VIEW) 
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'AC11521, 'ACT11521 
8-BIT IDENTITY COMPARATOR 
(TOP VIEW) 
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'AC11533, 'ACT11533 
OCTAL D-TYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUT 
(TOP VIEW) 



'AC11534, 'ACT11534 
OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUT 
(TOP VIEW) 
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DEVICE PIN-OUTS 


AC111543, 'ACT11543 
OCTAL REGISTERED TRANSCEIVER 
(TOP VIEW) 


GBA C 

rr 

J 28 

UOEBA 

AO C 

2 

27 

Uleba 

AlC 

3 

26 

Hbo 

A2C 

4 

25 

:bi 

A3E 

5 

24 

I]B2 

GND C 

6 

23 

I|B3 

gndC 

7 

22 

^ ^CC 

GND H 

8 

21 

3 '^CC 

gndE 

9 

20 

DB4 

A4 C 

10 

19 

UBS 

as: 

11 

18 

I1B6 

A6 : 

12 

17 

DB7 

A7: 

13 

16 

Hleab 

GAB : 

14 

15 

HOEAB 


'AC11569, 'ACT11569 
SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



EPIC^ ACL PINOUTS (continued) 

'AC11544, 'ACT11544 
OCTAL REGISTERED TRANSCEIVER 
(TOP VIEW) 
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'AC11579, 'ACT11579 
8-BIT BIDIRECTIONAL BINARY 
COUNTER WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11568, 'ACT11568 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



'AC11590, 'ACT11590 
8-BIT REGISTERED BINARY COUNTER 
(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11592, 'ACT11592 'AC11593, 'ACT11593 

8-BIT REGISTERED BINARY COUNTER 8-BIT REGISTERED BINARY COUNTER 
(TOP VIEW) (TOP VIEW) 
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CLOAD 
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'AC11620, 'ACT11620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTUTS 
(TOP VIEW) 



'AC11623, 'ACT11623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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'AC11640, 'ACT11640 'AC11643, 'ACT11643 

OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS 

(TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11646, 'ACT11646 
OCTAL BUS TRANSCEIVERS AND 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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'AC11648, 'ACT11648 
OCTAL BUS TRANSCEIVERS AND 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11651, 'ACT11651 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
(TOP VIEW) 



'AC11652, 'ACT11652 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
(TOP VIEW) 


'AC11655, 'ACT11655 
OCTAL BUS DRIVER 
WITH PARITY 
(TOP VIEW) 


'AC11656, 'ACT11656 
OCTAL BUS DRIVER 
WITH PARITY 
(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC^ ACL PINOUTS (continued) 


'AC11657, 'ACT11657 
OCTAL BIDIRECTIONAL 
TRANSCEIVERS 

WITH 8-BIT PARITY GENERATOR/ 
CHECKER 

AND 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11677, 'ACT11677 
16-BIT ADDRESS COMPARATOR 
(TOP VIEW) 



'AC11678, 'ACT11678 
16-BIT LATCHED 
ADDRESS COMPARATOR 
(TOP VIEW) 



'AC11800, 'ACT11800 'AC11802, 'ACT11802 'AC11810, 'ACT11810 

TRIPLE 4-INPUT TRIPLE 4-INPUT QUAD 2-INPUT 

AND/NAND DRIVER OR/NOR DRIVER EXCLUSIVE NOR GATE 


(TOP VIEW) 


(TOP VIEW) 


(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 

AC11818,'ACT11818 'AC11819,'ACT11819 AC11821, ACT11821 

DIAGNOSTIC/PIPELINE REGISTER DIAGNOSTIC/PIPELINE REGISTER 10-BIT BUS INTERFACE FLIP-FLOPS 


(TOP VIEW) (TOP VIEW) WITH 3-STATE OUTPUTS 



AC11822, ACT11822 AC11823, ACT11823 AC11824, ACT11824 

10-BIT BUS INTERFACE FLIP-FLOPS 9-BIT BUS INTERFACE FLIP-FLOPS 9-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS 


(TOP VIEW) 


(TOP VIEW) 


(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC^ ACL PINOUTS (continued) 


'AC11825, 'ACT11825 'AC11826, 'ACT11826 'AC11827, 'ACT11827 

8-BIT BUS INTERFACE FLIP-FLOPS 8-BIT BUS INTERFACE FLIP-FLOPS 10-BIT BUFFERS WITH 

WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS 3-STATE OUTPUTS 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 



'AC11828, 'ACT11828 
10-BIT BUFFERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



'AC11833, 'ACT11833 'AC11834, 'ACT11834 

PARITY BUS TRANSCEIVERS PARITY BUS TRANSCEIVERS 

(TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC^ ACL PINOUTS (continued) 


'AC11841, 'ACT11841 
10-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11844, 'ACT11844 
9-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11842, 'ACT11842 
10-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11845, 'ACT11845 
8-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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'AC11843, 'ACT11843 
9-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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'AC11846, 'ACT11846 
8-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11852, 'ACT11852 'AC11853, 'ACT11853 

8>BIT UNIVERSAL PARITY BUS TRANSCEIVERS 

PORT CONTROLLER (TOP VIEW) 



'AC11854, 'ACT11854 
PARITY BUS TRANSCEIVERS 
(TOP VIEW) 



'AC11856, 'ACT11856 'AC11858, 'ACT11858 'AC11859, 'ACT11859 

8-BIT UNIVERSAL DUAL PORT DUAL PORT 

PORT CONTROLLER 16 x 5 REGISTER FILE 32 x 4 REGISTER FILE 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11860, 'ACT11860 
8-BIT MAGITUDE COMPARATOR 
(TOP VIEW) 
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'AC11861, 'ACT11861 
10-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 
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A10 Qi4 


O 28 

27 


GBA 

B1 

B2 

B3 

B4 

B5 

vcc 

vcc 

B6 

B7 

B8 

B9 

BIO 

GAB 


'AC11862, 'ACT11862 
10-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


A1 Cl 
A2 C 2 
A3 Cs 
A4 [l4 
A5 Cs 
GND Le 
GND [l7 
GND Cs 
GND Co 
A6 C^O 

A7 

A8 

A9 

A10 [;i4 


TI728| 

2 


P GBA 
B1 
B2 
B3 
D B4 
B5 
^ Vcc 
D Vcc 

J B6 
J B7 
3 B8 
U B9 
U BIO 
3 GAB 


'AC11863, 'ACT11863 
9-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


A1 

A2 

A3 

A4 

A5 

GND 

GND 

GND 

GND 

A6 

A7 

A8 

GAB2 


Ql U28d Gl 

D 
D 

D 
D 
D 

D 


[12 

Cs 

[14 

Cb 

Ce 

[17 
Cs 
[19 
ClO 19 

C11 18 

17 
16 

gi4 15 


[112 

1113 


GBA1 

GBA2 

B1 

B2 

B3 

B4 

Vcc 

Vcc 

B5 

B6 

B7 

B8 

B9 

GAB1 


'AC11864, 'ACT11864 
9-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


A1 
A2 
A3 
A4 
A5 
GND 
GND 
GND 
GND 
A6 
A7 
A8 
_ A9 
GAB2 


1 Oisp 
27P 
26 

25p 
24 
23 
22 

21p 


L 

C2 

[13 

[14 

Cb 

C6 

C7 

Cs 

C9 

C 

: 

c 

c 


20 
10 19 


B5 
B6 
B7 
B8 
B9 

15p GAB1 


'AC11865, 'ACT11865 
8-BIT MAGNITUDE COMPARATOR 
(TOP VIEW) 



l/aC 

1 


GBA1 

PLE C 

2 

15 

GBA2 

pxJoutC 

3 

14 

B1 

gndc; 

4 

13 

B2 

p^Qout C 

5 

12 

B3 

p<QinC 

6 

11 

B4 

P>Qm!: 

7 

10 

Vcc 

P/Q7C 

8 

9 


Hp/Qi 

IIP/Q2 
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DEVICE PIN-OUTS 



'AC11873, 'ACT11873 'AC11874, 'ACT11874 'AC11877, 'ACT11877 

DUAL 4-BIT D-TYPE LATCHES DUAL 4-BIT D-TYPE EDGE-TRIGGERED 8-BIT UNIVERSAL 

WITH 3-STATE OUTPUTS FLIP-FLOPS PORT CONTROLLER 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


EPIC™ ACL PINOUTS (continued) 


'AC11881, 'ACT11881 
ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(TOP VIEW) 

h U2I 

]2 27 


Cn 

M 

FO 

FI 

GND 

GND 

GND 

Gl^ 

F2 

F3 

P 

G 

CN+4 


Ct 

C: 

C 

C 

c 

c 

L 

Cs 

C 

C 

c 

c 

c: 

c 




'AC11882, 'ACT11882 
32-BIT LOOK-AHEAD 
CARRY GENERATORS 
(TOP VIEW) 


AO 

GO 

c 

1 

UTb 

A1 

PO 

c 

2 

27 

A2 

Cn 

c; 

3 

26 

A3 

Cn-»-8 

c 

4 

25 

BO 

Cn+16 

c 

5 

24 

B1 

GND 

c 

6 

23 

Vcc 

GND 

c 

7 

22 

Vcc 

GND 

c 

8 

21 

B2 

GND 

c 

9 

20 

B3 

Cn+24 

c 

10 

19 

SO 

Cn+32 

c 

11 

18 

SI 

NC 

c: 

12 

17 

S2 


c 

13 

16 

S3 

P7 

q 

14 

15 


1 ^ 

D 1^ 

P3 
G3 

vcc 

Vcc 

G5 
G6 


o 

O' 

o 

o 


'AC11885, 'ACT11885 
l-BIT MAGNITUDE COMPARATOR 
(TOP VIEW) 


p>QoutI 
GND I 

p<QoutI 

p<Q|nI 


1 


Dpi 

2 

23 

Dqi 

3 

22 

DP2 

4 

21 

DQ2 

5 

20 

DP3 

6 

19 

DQ3 

7 

18 

D Vcc 

8 

17 

:p4 

9 

16 

DQ4 

10 

15 

Dps 

11 

14 

DQ5 

12 

13 

DP6 


'AC11898, 'ACT11898 
10-BIT SHIFT REGISTER 
(TOP VIEW) 


Q2i; 

1 

20 

Q3|I 

2 

19 

Q4 C 

3 

18 

GND H 

4 

17 

gndC 

5 

16 

GND C 

6 

15 

gndC 

7 

14 

QSC 

8 

13 

Q6 C 

9 

12 

Q7: 

10 

11 


hcLR 


pv, 


:b 

UCLK 

I]Q9 


'AC11979, 'ACT11979 
8-BIT MULTIPLEXED I/O 
READ-BACK REGISTER 
(TOP VIEW) 


'AC11980, 'ACT11980 
16 X 8 MULTIPLEXED I/O 
READ-BACK REGISTER 
(TOP VIEW) 


1/02 C 

1 

■oi; 

Hi/oi 

1/02 C 

1 

20 

1/03 C 

2 

15 

pi/oo 

1/031: 

2 

19 

GND C 

3 

14 

Doe 

1/04 C 

3 

18 

GND C 

4 

13 

D Vcc 

gndC 

4 

17 

GND C 

5 

12 

Hvcc 

gndC 

5 

16 

GND C 

6 

11 

PWE 

gndC 

6 

15 

1/04 C 

7 

10 

Pl/07 

gndC 

7 

14 

1/05: 

8 

9 

Di/08 

1/05 C 

8 

13 





1/06 C 

9 

12 





1/07 C 

10 

11 


^CC 

^cc 


:ai 

:a2 

:a3 
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DEVICE PIN-OUTS 


EPIC^ ACL PINOUTS (continued) 


'AC11981, 'ACT11981 'AC11987, 'ACT11987 'AC11988, 'ACT11988 

16 X 8 MULTIPLEXED I/O 8x9 MULTIPLEXED I/O 8x9 MULTIPLEXED I/O 

READ-BACK REGISTER READ-BACK REGISTER READ-BACK REGISTER 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS 


54AC16240 ... WD PACKAGE 54ACT16240 ... WD PACKAGE 54AC/ACT16241 ... WD PACKAGE 

74AC16240 ... DL PACKAGE 74ACT16240 ... DL PACKAGE 74AC/ACT16241 ... DL PACKAGE 

16-BIT BUS DRIVERS 16-BIT BUS DRIVERS 16-BIT BUS DRIVERS 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


WIDE PINOUTS (continued) 

54AC16244 ... WD PACKAGE 54AC16245 ... WD PACKAGE 

74AC16244 ... DL PACKAGE 74AC16245 ... DL PACKAGE 

54ACT16244 ... WD PACKAGE 16-BIT BUS TRANSCEIVERS 

74ACT16244 ... DL PACKAGE (TOP VIEW) 

16-BIT BUS DRIVERS 



54ACT16245 ... WD PACKAGE 
74ACT16245 ... DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 



Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


1-79 








DEVICE PIN-OUTS 


54AC16373 ... WD PACKAGE 
74AC16373 ... DL PACKAGE 
16-BIT D-TYPE LATCHES 
(TOP VIEW) 



WIDE BUS^ PINOUTS (continued) 

54ACT16373 ... WD PACKAGE 
74ACT16373 ... DL PACKAGE 
16-BIT D-TYPE LATCHES 
(TOP VIEW) 



54AC16374 .. 

. WD PACKAGE 

74AC16374 . 

. DL PACKAGE 

16-BIT D-TYPE FLIP-FLOPS 


(TOP VIEW) 

10E[ 

7 ^ 

^ 48 1 1CLK 

1Q1[ 

2 

47 1 1D1 

1Q2[ 

3 

46 ] 102 

GNoi 

4 

45 ] GND 

1Q3[ 

5 

44 ] 1D3 

1Q4i 

6 

43 1104 

Vccf 

7 

42 j Vcc 

1Q5[ 

8 

41 ]105 

1Q6[ 

9 

40]1D6 

GND[ 

10 

39 j GNO 

1Q7[ 

11 

38 ] 107 

1Q8[ 

12 

37)108 

2Q1[ 

13 

36 j 201 

2Q2[ 

14 

35 j 2D2 

GND[ 

15 

34 j GND 

2Q3[ 

16 

33 1203 

2Q4i 

17 

32)204 

Vcci 

18 

31 j Vcc 

2Q5[ 

19 

30 j 205 

2Q6[ 

20 

29 j 206 

gnd[ 

21 

28 j GNO 

2Q7[ 

22 

27 j 207 

2Q8[ 

23 

26 ] 2D8 

25i[ 

24 

25]2CLK 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


54ACT16374 ... WD PACKAGE 
74ACT16374 ... DL PACKAGE 
16-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


10E[ 

1Q1[ 

1Q2[ 

GND[ 

1Q3[ 

1Q4[ 

Vcc[ 

1Q5[ 

1Q6[ 

GND[ 

1Q7[ 

1Q8[ 

2Q1[ 

2Q2[ 

GND[ 

2Q3[ 

2Q4[ 

Vcc[ 

2Q5[ 

2Q6[ 

GND[ 

2Q7[ 

2^[ 

20E[ 


U 


48 ] 1CLK 
47]1D1 
46 1102 
45 1 GND 
44 j 103 
43 1104 
42 1 Vcc 
41 ]105 
40 ] 106 
39 ] GNO 
38] 107 
37 ] 108 
36 ] 201 
35 ] 202 
34 ] GNO 
33 ] 203 
32 ] 204 
31 ]Vcc 
30 ] 205 
29 ] 206 
28 j GNO 
27 ] 207 
26 ] 208 
25 ] 2CLK 


54AC16470, 54ACT16470 ... 

WD PACKAGE 
74AC16470, 74ACT16470 ... 

DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


10EAB 

1CLKAB 

1DEAB 

GND 

1A1 

1A2 

^CC 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

^CC 

2A7 

2A8 

GND 

2DEAB 

2C LKAB 

20EAB 


r 5( 

55| 


[3 

Cs 

[6 

[7 

Ha 

[9 

CIO 

[12 

Cl3 

:t4 
[15 
[16 
Et7 
[18 
[19 
[ 20 
[21 
[ 22 
[23 
[24 
[25 
[26 
[27 
[ 28 


10EBA 
IllCLKBA 

Dideba 

3] GND 
HlBI 
1B2 
:vcc 
I|1B3 
D1B4 
I!1B5 
iGND 
I11B6 
I]1B7 
]1B8 
2B1 
2B2 
2B3 
fsh GND 
P2B4 
2B5 
2B6 

D^cc 

2B7 
h 2B8 

Pgnd 

2DEBA 
n 2 CLKBA 
•C 20EBA 


oh 


;6p2 


54AC16471, 54ACT16471 ... 

WD PACKAGE 
74AC16471, 74ACT16471 ... 

DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


10EAB[l 
1CLKAB[2 
1DEAB [ 3 
GND [4 
1A1[5 
1A2[6 
Vcc 117 
1A3[8 
1A4[9 
1A5[10 
GND [11 
1A6[12 
1A7[13 
1A8[14 
2A1[15 
2A2[16 
2A3[17 
GND [18 
2A4[19 
2A5 [ 20 
2A6 [ 21 
Vcc C 22 
2A7 [ 23 
2A8 [ 24 
GND [ 25 
2DEAB [ 26 
2C LKAB [ 27 
20EAB [ 28 


51] 
50 ] 
49p 

41 

47 

46 

45 


'^56h 10EBA 
55]1CLKBA 
54]1DEBA 
53 ] GND 
52P1B1 
1B2 

pVcc 

1B3 
1B4 
]1B5 
■ ]GND 
]1B6 
]1B7 
]1B8 
]2B1 
]2B2 
]2B3 
]GND 
]2B4 
]2B5 
]2B6 

]Vcc 

]2B7 
]2B8 
]GND 
] 2DEBA 
] 2 CLKBA 
20EBA 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


54AC16472, 54ACT16472 ... 

WD PACKAGE 
74AC16472, 74ACT16472 ... 

DL PACKAGE 

18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1 0EAB 

ileabL 

lAlC 

GNDf 

1A2L 

1A3C 

VccC 

1A4C 

1A5C 

1A6C 

gndC 

1A7[ 

1A8C 

1A9II 

2Air 

2A2L 

2A3[ 

GNDf 

2A4C 

2A5[ 

2A6[ 

VccC 
2A7[ 
2A8C 
GND[ 
2A9 [ 
2LEAB [ 
20EAB[ 


54AC16473, 54ACT16473 ... 

WD PACKAGE 
74AC16473, 74ACT16473 ... 

DL PACKAGE 

18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


54AC16474, 54ACT16474 ... 

WD PACKAGE 
74AC16474, 74ACT16474 ... 

DL PACKAGE 

18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


20EAB L 


6 J10EBA 

10EABL1 

sllLEBA 

1 CLKABII 2 

4]1B1 

IAIE 3 

3]GND 

GNDC4 

2l|lB2 

1A2|l5 

>1I]1B3 

1A3C6 

o^Vcc 

VccC 7 

9l|lB4 

1A41I8 

8]1B5 

1A5C9 

7]1B6 

IA 6 II 1 C 

ellGND 

gndCii 

5l|lB7 

1A7C12 

4DiB8 

1A8|Il3 

3l|lB9 

1A9|Il4 

2]2B1 

2A1II15 

n:i2B2 

2A2Cl€ 

0]2B3 

2A3C17 

9DGND 

GNDCifi 

8l|2B4 

2A4Eis 

7]2B5 

2A5 C 2C 

6l|2B6 

2A6 Z 21 

sDVcc 

VccC 2 : 

4]2B7 

2A7 Z 2^ 

3]2B8 

2A8 Z 2^ 

2l|GND 

GND Z 2J 

5lI|2B9 

2A9 Z 21 

>0 H 2LEBA 

2CLKAB Z 2- 

^ 20EBA 

20EAB ^ 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


54AC16475, 54ACT16475 ... 

WD PACKAGE 
74AC16475, 74ACT16475 ... 

DL PACKAGE 

18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 



'AC16533, 'ACT16533 
16-BIT D-TYPE LATCHES 
(TOP VIEW) 



1C 

1D1 

1D2 

GND 

1D3 

1D4 

vcc 

IDS 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D5 

2D6 

GND 

2D7 

2D8 

2C 


'AC16534, 'ACT16534 
16-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 



1CLK 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

IDS 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2DS 

2D6 

GND 

2D7 

2D8 

2CLK 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS (continued) 


'AC16540, 'ACT16540 
16>BIT BUS DRIVERS 
(TOP VIEW) 


'AC16541, 'ACT16541 
16-BIT BUS DRIVERS 
(TOP VIEW) 


1Y1 

1Y2 

GNO 

1Y3 

1Y4 

vcc 

1Y5 

1Y6 

GND 

1Y7 

1Y8 

2Y1 


2Y6 

GND 

2Y7 

2Y8 



11G2 

1G1 1 

7^ 

I 2 

47 

I 1A1 

1Y1 I 

2 

47 j 

[3 

46 

1 1A2 

1Y21 

3 

46 1 

[4 

45 

IGND 

GND [ 

4 

45 1 

[5 

44 

1 1A3 

ml 

5 

44 ] 

[6 

43 

11A4 

1Y4l 

6 

43 1 

[7 

42 

|Vcc 

Vcc i 

7 

42 1 

I 8 

41 

1 1A5 

1Y5l 

8 

41 1 

[ 9 

40 

11A6 

1Y6I 

9 

40 j 

[ 10 

39 

1 GND 

GND [ 

10 

39 ] 

[ 11 

38 

3 1A7 

1Y7 1 

11 

38 

I 12 

37 

1 1A8 

1Y8l 

12 

37 1 

1 13 

36 

|2A1 

2Y1 1 

13 

36 1 

I 14 

35 

32 A 2 

2Y2l 

14 

35 1 

[ 15 

34 

Ignd 

GND ( 

15 

34 1 

1 16 

33 

]2A3 

2Y3 I 

16 

33 1 

1 17 

32 

]2A4 

2Y4 I 

17 

32 ] 

1 18 

31 

jvcc 

Vcc 1 

18 

31 I 

I 19 

30 

i2A5 

2Y5 1 

19 

30 ) 

[ 20 

29 

]2A6 

2Y6 1 

20 

29 1 

1 21 

28 

Ignd 

GND 1 

21 

28 1 

( 22 

27 

l2A7 

2Y7 1 

22 

27 I 

1 23 

26 

]2A8 

2Y8 1 

23 

26 ) 

1 24 

25 

]2G2 

2G1 I 

24 

25 1 


54AC16543 ... WD PACKAGE 
74AC16543 ... DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1Q2 

1A1 

1A2 

GND 

1A3 


1^ [ 

1LEAB [ 

1CEAB[ 

GND[ 

1A1[ 

1A2[ 

VccE 

1A3[ 

1A4[ 

1A5[ 

GND[ 

1A6[ 

1A7[ 

1A8[ 

2A1 

2A2p 

2A3 

GND[ 

2A4[ 

2A5[ 

2A6[ 

Vcci 

2A7[ 

2A8[ 

GND[ 

2 CEAB [ 

2LEAB[ 

2GAB[ 


TJ 


56 

55 

54p 

53 ] 

52 ] 

51] 

50 ] 

49] 

48] 

47] 

46] 

45] 

44 ] 
43] 
42] 
41] 
40 ] 
39 ] 
38 ] 

37 ] 

36 ] 
35 ] 
34] 
33 ] 
32 j 
31 

30p 


]1 GBA 
]1LEBA 
1CEBA 
pGND 
1B1 
1B2 
Vcc 

1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
D 2CEBA 
2LEBA 
^2GBA 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


54ACT16543 ... WD PACKAGE 
74ACT16543 ... DL PACKAGE 
16>BIT REGISTERED TRANSSCEIVERS 
(TOP VIEW) 


i5a§[ 

7^ 


ILEAsi 

2 

55 

1CEAB[ 

3 

54 

GNoi 

4 

53 

1A1[ 

5 

52 

1A2[ 

6 

51 

Vcc[ 

7 

50 

1A3[ 

8 

49 

1A4( 

9 

48 

1A5( 

10 

47 

QND[ 

11 

46 

lAsi 

12 

45 

1A7i 

13 

44 

1A8[ 

14 

43 

2A1[ 

15 

42 

2A2[ 


41 

2A3[ 

17 

40 

GNO[ 

18 

39 

2A4i 

19 

38 

2A5[ 

20 

37 

2A6[ 

21 

36 

Vcci 

22 

35 

2A7[ 

23 

34 

2A8i 

24 

33 

gnd[ 

25 

32 

2CEAB[ 

26 

31 

2LEAB[ 

27 

30 

2GAB[ 

28 

29 


1LEBA 

1CEBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2CEBA 

2LEBA 

2GBA 


'AC16544, 'ACT16544 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


l OEAB i 1 ^56 1 10EBA 
1LEAB I 2 55 1 1LEBA 

1CEABI 3 54 ]1CEBA 

QND ( 4 53 1 QNO 

1A1 Is 52 1 1B1 
1A2( 6 51 I 1B2 

Vcc i ^ 50 1 Vcc 

1A3 I ® 49 1 1B3 

1A4 ( 9 48 1 1B4 

1A5l 10 47 I IBS 
GND (11 46 1 GND 

1A6( 12 45 1 1B6 
1A7| 13 44 1 1B7 

1A8( 14 43 I 1B8 

2A1 ( 15 42 I 2B1 

2A2 ( 16 41 I 2B2 
2A3 I 17 40 I 2B3 

GND ( 16 39 ] GND 
2A4 ( 19 38 I 2B4 
2A5 ( 20 37 ] 2B5 

2A6 (21 36 } 2B6 

Vcc ( 22 35 ! Vcc 

2A7 ( 23 34 1 2B7 

2A8 ( 24 33 I 2B8 

GND ( 25 32 1 GND 

2 CEAB ( 26 31 I 2 CEBA 
2LEAB ( 27 30 1 2 LEBA 
20EAB ( 28 29 ) 20EBA 


54ACT16620 ... WD PACKAGE 
74ACT16620 ... DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS (continued) 


54AC16620 ... WD PACKAGE 
74AC16620 ... DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 



'AC16623, 'ACT16623 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 


1GAB 

1B1 

1B2 

GND 

1B3 

1B4 

vcc 

1B5 

1B6 

GND 

1B7 

1B8 

2B1 

2B2 

GND 

2B3 

2B4 

Vcc 

2B5 

2B6 

GND 

2B7 

2B8 

2GAB 



1GBA 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

1A5 

1A6 

GND 

1A7 

1A8 

2A1 

2A2 

GND 

2A3 

2A4 

Vcc 

2A5 

2A6 

GND 

2A7 

2A8 

2GBA 


54AC16640 ... WD PACKAGE 
74AC16640 ... DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS (continued) 


54ACT16640 ... WD PACKAGE 
74ACT16640 ... DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 


□ 3 




idirC 

IBiC 

1B2 

gndC 

1B3[; 

1B4C 

^ccl 

1B5p 

1B6 

GND 

1B7C 

1B8C 

2B1 

2B2 

gndC 

2B3C 

2B4C 

VccC 

2B5C 

2B6|I 

gndC 

2B7Z 

2B8C 

2DIRC; 


TTJ 

2 


48 ]1G 
47 Him 
46H1A2 
45 H GND 
44^1 A3 
43H1A4 
«DVcc 
401A5 
40 HiA6 
39 H GND 
38H1A7 
37H1A8 
36H2A1 
35 H 2A2 
34] GND 
33 H 2A3 
32 H 2A4 
3i:vcc 
30 H 2A5 
29 H 2A6 
28] GND 
27 ] 2A7 
26 ] 2A8 
25]2G 


54AC16646 ... WD PACKAGE 
74AC16646 ... DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


Vcc[ 

2A7[ 

2A8[ 

GND[ 

2SAB[ 

2CAB[ 

2DIR[ 


54ACT16646 ... WD PACKAGE 
74ACT16646 ... DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


7^ 

56 

[jlG 

1DIR[ 

7^ 

2 

55 

1CBA 

1CAB[ 

2 

55 ] 

3 

54 

] 1SBA 

1SAB[ 

3 

54 ] 

4 

53 

]GND 

GND[ 

4 

53 ] 

5 

52 

]1B1 

1A1[ 

5 

52 ] 

6 

51 

]1B2 

1A2[ 

6 

51 ] 

7 

50 

] Vcc 

Vcc[ 

7 

50 ] 

8 

49 

] 1B3 

1A3[ 

8 

49 ] 

9 

48 

] 1B4 

1A4[ 

9 

48 ] 

10 

47 

] 1B5 

1A5[ 

10 

47] 

11 

46 

]GND 

GND[ 

11 

46] 

12 

45 

] 1B6 

1A6[ 

12 

45 ] 

13 

44 

] 1B7 

1A7[ 

13 

44 ] 

14 

43 

] 1B8 

1A8[ 

14 

43] 

15 

42 

]2B1 

2A1[ 

15 

42] 

16 

41 

]2B2 

2A2[ 

16 

41 ] 

17 

40 

]2B3 

2A3[ 

17 

40 ] 

18 

39 

]GND 

gnd[ 

18 

39 j 

19 

38 

j2B4 

2A4[ 

19 

38 j 

20 

37 

i2B5 

2A5[ 

20 

37] 

21 

36 

]2B6 

2A6[ 

21 

36 ] 

22 

35 

1 Vcc 

Vcc[ 

22 

35 ] 

23 

34 

]2B7 

2A7[ 

23 

34] 

24 

33 

]2B8 

2A8[ 

24 

33 ] 

25 

32 

JGND 

gnd[ 

25 

32 ] 

26 

31 

]2SBA 

2SAB[ 

26 

31] 

27 

30 

]2CBA 

2CAB[ 

27 

30 ] 

28 

29 

]2G 

2DIR[ 

28 

29 ] 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


'AC16648, 'ACT16648 
16-BIT REGISTERED TRANSCEIVERS 


'AC16651, 'ACT16651 
16-BIT REGISTERED TRANSCEIVERS 


(TOP VIEW) 


(TOP VIEW) 


1DIR 

1CAB 

1SAB 

GNO 

1A1 

1A2 

VCC 

1A3 

1A4 

1A5 

QND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

vcc 

2A7 

2A8 

GND 

2SAB 

2CAB 

2DIR 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 42 

16 41 

17 40 

18 39 

19 36 

20 
21 
22 35 

23 34 

24 33 
26 32 
26 31 

27 30 

28 29 


56 

55 

54 

53 

S2B 

51 
50 
49 Q 
48 
470 
46 I 
45 ] 
44 1 
43l 


37y 

380 


hiG 

0 1CBA 
1SBA 
GNO 
1B1 
i 1B2 

] Vcc 

] 183 
I 1B4 
IBS 
GND 
IBS 
1B7 
IBS 
2B1 
2B2 
1283 
] GND 
12B4 
2B5 
2BS 

I Vcc 

** 2B7 
2B8 
GND 
2SBA 
2CBA 
2G 


IGABi 
1CAB[ 
ISABi 
GND{ 
1A1 [ 
1A2l 

Vcc j 

1A3( 
1A4( 
lAsi 
GNOi 
1AS( 
1A7( 
lASi 
2A1 [ 
2A2[ 
2A3[ 
GND[ 
2A4[ 
2AS[ 
2AS[ 

Vcc I 

2A7[ 
2A8i 
GND[ 
2SAB [ 
2CAB[ 
2GAB( 


56 ] 
55 ] 
54 1 
S3 i 
52 ) 
51 i 
SO ] 
49] 
48] 

10 47 j 

11 46 j 

12 45 1 

13 44 ) 

14 43 I 

15 42 I 

16 41 j 

17 40 I 

18 39 I 

19 38 1 

20 37 1 

21 36 i 

22 35 j 

23 34 i 

24 33 i 

25 32 ) 

26 31 j 

27 30 1 

28 29 j 


1GBA 

1CBA 

1SBA 

GNO 

1B1 

1B2 

Vcc 

1B3 

1B4 

IBS 

GND 

IBS 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2BS 

2B8 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CBA 

2GBA 


54AC16652 ... WD PACKAGE 
74AC166S2 ... DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1QAB[ 

ICABE 

1SAB[ 

GNO 

1A1 

1A2 

vccE 

1A3[ 

1A4i 

1A5i 

GND[ 

1A6i 

iatE 

1A8 

2A1 

2A2E 

2A3E 

gnd£ 

2A4E 

2A5E 

2A6E 

VccE 

2A7E 

2A8[ 

gndE 

2SABE 

2CABE 

2GABE 


u 


sejlGBA 
55 ]1CBA 
54 jlSBA 
53 j GND 
52 j 1B1 
51 j 1B2 
50 I Vcc 
49]1B3 
48 j 1B4 
47 ] 1B5 
46 j GND 
45 j 1B6 
44 j 1B7 
43 j IBS 
42 ] 2B1 
41 j2B2 
40 j2B3 
39 ] GNO 
38 j 2B4 
37 j 2B5 
36 i 2B6 
35 i Vcc 
34 ] 2B7 
33 j 2B8 
32 ] QND 
31 ] 2SBA 
30 j 2CBA 
29 } 2GBA 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS (continued) 


54ACT16652 ... WD PACKAGE 
74ACT16652 ... DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1GAB[ 

1CAB[ 

1SAB[ 

GND[ 

1A1[ 

1A2[ 

Vcc[ 

1A3[ 

1A4[ 

1A5[ 

GND[ 

1A6[ 

1A7[ 

1A8[ 

2A1[ 

2A2[ 

2A3[ 

GND[ 

2A4[ 

2A5[ 

2A6[ 

VccE 

2A7[ 

2A8[ 

GND 

2SAB 

2CAB[| 

2GAB 


T7 


54AC16657 ... WD PACKAGE 
74AC16657 ,.. DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
WITH PARITY 
(TOP VIEW) 


54ACT16657 ... WD PACKAGE 
74ACT16657 ... DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
WITH PARITY 
(TOP VIEW) 


56 ]1GBA 
55 ] 1CBA 
54 ] 1SBA 
53 ] GND 
52]1B1 
51 ]1B2 
50 j Vcc 
49]1B3 
48]1B4 
47]1B5 
46 ] GND 
45 ] 1B6 
44]1B7 
43]1B8 
42 ] 2B1 
41 ] 2B2 
40 ] 2B3 
39 ] GND 
38 ] 2B4 
37 ] 2B5 
36 ] 2B6 
35 ] Vcc 
34 ] 2B7 
33 j 2B8 
32 ] GND 
31 j 2SBA 
30 ] 2CBA 
29 ] 2GBA 


10E 
NC 
1 ERROR 
GND 
1A0 
1A1 

^CC 

1A2 

1A3 

1A4 

GND 

1A5 

1A6 

1A7 

2A0 

2A1 

2A2 

GND 

2A3 

2A4 

2A5 

^CC 

2A6 

2A7 

GND 


2ERR0RI 
1^1 
2^ 


dl~^56 
[ 2 55| 

[3 
:4 
[5 

C6 

[7 
[8 
:9 
[10 
:ii 
Cl2 

[13 
[14 
[15 
[16 
[17 
[18 
[19 
[ 20 
[21 
[ 22 
[23 
[24 
[25 
[26 
[27 
[ 28 


9h 


:iT/R_ 

Hi ODD/EVEN 
Hi PARITY 

Hgnd 

Hi BO 
1B1 

D^CC 

1B2 

H1B3 

H1B4 

Hgnd 

H1B5 

H1B6 

H1B7 

H2B0 

2B1 

H2B2 

Hgnd 

H2B3 

H2B4 

H2B5 

H^cc 

H2B6 

H2B7 

GND 

2PARITY 


lOEl 

NC 


2h 


o _ 

10 H 20Dp/EVEN 
9 H 2T/R 


1 ERROR 
GND 
1A0 
1A1 

^CC 

1A2 

1A3 

1A4 

GND 

1A5 

1A6 

1A7 

2A0 

2A1 

2A2 

GND 

2A3 

2A4 

2A5 

^CC 

2A6 

2A7 

GND 

2ERR0R 

NC 

20E 


[ 1 ^56 

[2 55 

[3 
[4 
[5 
[6 
[7 
[8 
[9 
[10 
[11 
[12 
[13 
[14 
[15 
[16 
[17 
[18 
[19 
[ 20 
[21 
[ 22 
[23 
[24 
[25 
[26 
[27 
[ 28 


Hit/r _ 

H1ODD/EVEN 

H 1 PARITY 

Hgnd 

Hibo 

HiBI 

H^cc 

H1B2 

H1B3 

H1B4 

Hgnd 

H1B5 

H1B6 

H1B7 

H2B0 

H2B1 

H2B2 

Hgnd 

H2B3 

H2B4 

H2B5 

H ^cc 

H2B6 
H2B7 
GND 

H 2PARITY_ 

H 20 Dp/EVEN 
9 H 2T/R 


2h 
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DEVICE PIN-OUTS 


54AC16821, 54ACT16821 ... 

WD PACKAGE 
74AC16821, 74ACT16821 ... 
DL PACKAGE 

20-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


10E 

iQii: 

1Q2C 

gndC 

1Q3|: 

1Q4 




de 


09 


Vccd 

1Q5|J 

1Q6 

1Q7 

GND 

108 

109 

1010 

201 d 

202 

203 
GND 

204 C 

205 C 

206 C 

^ccC 

207 C 

208 E 
gndE 

209 E 

2010 E 

20EE 


a- 


56;]1CLK 
55]1D1 
54 ] 1 D2 
53 H GND 
52 ] 1D3 
50 1 D4 
50 J Vcc 
49 ] 1 D5 
48 ] 1 D6 
47 H 1 D7 
46 J GND 
45 ] 1 D8 
44 H 1 D9 
43]1D10 
42l|2D1 
402D2 
40 ] 2D3 
39 H GND 
38 2 2D4 
37 2 2D5 
36l|2D6 
35 2 ^cc 
34 2 2D7 
33 2 2D8 
32 I] GND 
31 2 2D9 
30l]2D10 
29 2 2CLK 


WIDE BUS™ PINOUTS (continued) 


54AC16822, 54ACT16822 ... 

WD PACKAGE 
74AC16822, 74ACT16822 ... 
DL PACKAGE 

20-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


IOEEi 

101 E 2 

102 E 3 

gndE4 

103E5 

104E6 

Vcc[l7 

105E8 

106 E 9 

107 E 10 
GND Ell 

108 E 12 
109E13 

1010 E 14 

201E 15 

202 E 15 

203 E 17 
GND E 18 

204 E 19 

205 E 20 

206 E 21 

Vccll22 

207 E 23 

208 E 24 

GND E 25 

209 E 26 
2010 E 27 

20E E 28 


TJs. 

55 

54 

53 

52 

5 

50 
49 
48 
47 

41 
45 
44 
43 

42 
4 
40 
39 
38 
37 
36 
35 
34 
33 
32 
3 

30| 
29 


■eh 


6]1CLK 

HlDI 

I|1D2 

Dgnd 

D1D3 
1D4 
U ^CC 
D1D5 
IilD6 
I]1D7 
GND 
DID 8 
I|1D9 
llDIO 
I12D1 
2D2 
I12D3 

Ugnd 
2204 
I|2D5 
I12D6 
H Vcc 

2207 

2208 
Ugnd 

2D9 

E 2D10 
2CLK 


54AC16823, 54ACT16823 ... 

WD PACKAGE 
74AC16823, 74ACT16823 ... 

DL PACKAGE 
18-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


1C^ 

ioeE 

101 E 

gndE 

102 E 

103E 

VccE 

104E 

105 

106 
GND 

107 E| 

108 
109 
201 
202 

203 
GND 

204 

205 E 

206 E 
Vcc H 


E|l '^56p1CLK 


ES 48p 

El 


□ 1 


VCC^ 

207 E 

208 E 
gndE 

209 E 

^eE 

2CLRE 


yiCLKEN 

PIDI 

GND 

1D2 

1D3 


o:v, 

. 9:1 


Sa 

9 
20 
21 
22 

23 

24 

25 

26 

27 

28 


CC 


1D4 
1D5 
p1D6 
GND 
I11D7 
IIID 8 
I11D9 
D2D1 
I12D2 
I12D3 
9] GND 
I12D4 
I12D5 
2206 
Vcc 

2D7 
p2D8 
GND 
2D9 


4:5 


2pC 


2CLKEN 

2CLK 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


54AC16824, 54ACT16824 ... 

WD PACKAGE 
74AC16824, 74ACT16824 ... 
DL PACKAGE 

18-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


'AC16825, 'ACT16825 
18-BIT BUS DRIVERS 
(TOP VIEW) 


'AC16826, 'ACT16826 
18-BIT BUS DRIVERS 
(TOP VIEW) 


di 


ICl^ 

ioeC 

iQii: 

gndE 

1Q2C 

1Q3C 

VccC 

1Q4C 

1Q5C 

1Q6 

GND 

1Q7 

1Q8p 

1Q9 

2Q1 

2Q2[] 

2Q3 

GND 

2Q4 

2Q5n 

2Q6P 

^ccl 

2Q7|; 

2 Q8C 

gndE 

209 C 

20 EE 

2CLRC 


T7 


2 

3 

4 

5 

6 

7 

8 
9 

0 
1 
2 
13 

4 

5 
16 

7 

8 

Pl9 

20 

21 

22 

23 

24 

25 

26 

27 

28 


eHiCLK 

s: 

4: 

,3] 

>o 

o: 

^9] 

.8] 

7l 

.6: 

.5] 


1CLKEN 

1D1 

GND 

1 D2 

p1D3 

^CC 

p1D4 

IDS 

1D6 

pGND 

1D7 

1D8 

p1D9 

2D1 

I12D2 

I]2D3 

Dgnd 

I|2D4 

D2D5 

2D6 

Vcc 
n2D7 
P 2D8 
GND 
2D9 
2CLK^ 
2CLK 


2h 


1G1 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

1Y5 
1Y6 
1Y7 
GND 
1Y8 
1Y9 
GND 
GND 
2Y1 
2Y2 
GND I 
2Y3g 
2Y4 
2Y5i 

vccl 

2Y6( 
2Y7I 
GND( 
2Y8I 
2^1 
2G1 { 


I 6 
I 7 


D8 490 
Q 9 48 0 

10 47 

11 46 

12 45 

13 44 

14 43 

15 42 

16 41 

17 40 

18 39 

19 

20 37 

21 


360 


22 35 

23 

24 

25 

26 31 

27 

28 29 


34 ' 
33 I 
32 
31 
30 


I 1G2 
1 1A1 
I 1A2 
] GND 
I 1A3 
] 1A4 

!vcc 

1A5 
1A6 
i 1A7 
1 GND 
I 1A8 
1 1A9 
] GND 
GND 

I 2A1 
2A2 
GND 
2A3 
2A4 
2A5 

Vcc 

2A6 

2A7 

GND 

2A8 

2G2 


1G1 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

1Y5 
1Y6 
1Y7 
GND 
1Y8 
1Y9 
GND 
GND Q 
2Y1 
2Y2 
GND 
2Y3 Q 
2Y4 
2Y5 ( 

Vcc I 

2Y6 ( 
2Y7 [ 
GND ( 
2Y8 I 
2Y9 ( 
2G1 I 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 45 

13 44 

14 

15 42 

16 41 

17 


54 

52 0 
51 

49 y 

480 

47 

46 


430 


4o0 


18 39 

19 38 

20 
21 
22 

23 

24 

25 

26 31 

27 

28 


290 


0 1G2 
0 1A1 
niA2 
GND 
1A3 
0 1A4 

QVcc 

1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 

Vcc 

2A6 
2A7 
GND 
2A8 
3oD2^ 
“2G2 


37 

36 

35 

34 

33 

32 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS (continued) 


74AC/ACT16827 ... DL PACKAGE 74AC/ACT16828 ... DL PACKAGE 

54AC/ACT16827 ... WD PACKAGE 54AC/ACT16828 ... WD PACKAGE 

20-BIT BUS DRIVERS 20-BIT BUS DRIVERS 

(TOP VIEW) (TOP VIEW) 




54AC16833, 54ACT16833 ... 

WD PACKAGE 
74AC16833, 74ACT16833 ... 
DL PACKAGE 

16-BIT BUS TRANSCEIVERS 
WITH PARITY 
(TOP VIEW) 
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DEVICE PIN-OUTS 


WIDE BUS^** PINOUTS (continued) 


54AC16834, 54ACT16834 ... 

WD PACKAGE 
74AC16834, 74ACT16834 ... 
DL PACKAGE 

16>BIT BUS TRANSCEIVERS 
WITH PARITY 
(TOP VIEW) 


IOEBCIi ^sshlOEA 
ICLKC2 55] 1 ^ 


1E^C3 

gndE^ 

iaiEs 

1A2E6 

Vcc:7 

1A3E8 

1A4E9 

iasEio 

GNDE 11 

1 A 6 E 12 

1A7Ei3 

1A8 E 

2A1Ei5 

2A2Ei6 

2A3Ei7 
GNDE 18 
2A4Ei9 
2A5 E 20 
2 A 6 E 21 

Vcc:22 
2A7 E 23 
2A8 E 24 
GND E 25 
2^E26 
2CLK E 27 
2^E28 


54 E 1 PARITY 
53 E GND 
52 EIBI 
51 ElB2 
50 E Vcc 
49 E 1 B3 
48 E 1 B4 
47 E 1 B5 
46 E GND 
45 E 1 B6 
44 E 1B7 
43 E 1 B8 
42 E 2 B 1 

41 E2B2 
40 E 2B3 
39 E GND 
38E2B4 
37E2B5 
36E2B6 

35EVcc 

34E2B7 
33E2B8 
32 E GND 
31 E 2PARITY 
30 E 2^ 
29E20^ 


74AC/ACT16841 ... DL PACKAGE 
54AC/ACT16841 ... WD PACKAGE 
20-BIT D-TYPE LATCHES WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


10E[ 
1Q1 
1Q2[ 
GND[ 
1Q3[ 
1Q4[ 
^CC I 
1Q5[ 
1Q6[ 
1Q7| 
GND[ 
1Q8| 
1Q9[ 
1Q10[ 
2Q1 
2Q2| 
2Q3| 
GND I 
2Q4[ 
2Q5[ 
2Q6[ 

^cci 

2Q7| 

2Q8[ 

GNDl 

2Q9[ 

2Q10[ 

20E[ 


El *^51 
E 2 55| 

E3 
E4 
E5 
E6 
E7 
E8 
E9 
E 10 
E 1 I 
E12 

E13 
E14 
E15 

E16 
E17 
E18 
E19 

E 20 
E 21 
E 22 
E 23 
E 24 
E 25 
E26 
E 27 

E 28 


en 




30 


1C 

E 1 D 1 

EiD2 

Egnd 

EiD3 

E1D4 

H Vcc 

E1D5 

E1D6 

1D7 

Egnd 

E1D8 

E1D9 

1 D 10 

II 2 D 1 

E2D2 

E2D3 

Egnd 

E2D4 

E2D5 

E2D6 

:vcc 

E2D7 

E2D8 

Egnd 

E2D9 

E2D10 

E2C 


74AC/ACT16842 ... DL PACKAGE 
54AC/ACT16842 ... WD PACKAGE 
20-BIT D-TYPE LATCHES WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


03 


E6 

E7 


E9 

El 


ioeQ 

IQiP 

1Q2 

GNDp 

1Q3P 

1Q4 

Vcc 

1Q5pi 

1Q6 

1Q7 

GNDp 

1Q8 

1Q9 

1Q10 

2Q1 

2Q2 

2Q8 

GND 

2Q4 

2Q5E 

2Q6E 

VccE 

207 E 

208 E 
gndE 

209 

2012 p 

20En, 


TTJ 

2 


□2< 


56E1C 
55 EIDI 
54 E 1 D2 

53 Egnd 

52 E 1 D3 
51 E1D4 
50 E ^CC 
49 E 1 D5 
48 E 1D6 
47 E1 D7 
46 E GND 
45 E 1D8 
44 E 1 D9 
43 E 1 D 10 
42 E 2D1 
41 E 2D2 
40 E 2D3 
39 E GND 
38 E 2D4 
37 E 2D5 
36 E 2D6 

35EVcc 

34 E 2D7 
33 E 2D8 
32 E GND 
31 E 2D9 
30 E 2 DIO 
29E2C 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


74AC/ACT16843 ... DL PACKAGE 
54AC/ACT16843 ... WD PACKAGE 
18-BIT D-TYPE LATCHES WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


74AC/ACT18844 ... DL PACKAGE 
54AC/ACT18844 ... WD PACKAGE 
18-BIT D-TYPE LATCHES WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


rt 

J56 

:ic 


rr 

J56 

2 

55 
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ioeC 

2 

55 

3 

54 

HlDI 
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3 

54 

4 

53 
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gndE 

4 

53 

5 

52 

D1D2 

102 C 

5 

52 

6 

51 

]1D3 

103 C 

6 

51 

7 

50 

:vcc 

VccC 

7 

50 

8 

49 

D1D4 

104 C 

8 

49 

9 

48 

I|1D5 
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9 

48 

10 

47 

]1D6 

ioeC 

10 

47 

11 

46 

Hgnd 

GNDi: 

11 

46 

12 

45 

I|1D7 

107 C 

12 

45 

13 

44 

111D8 

1Q8C 

13 

44 

14 

43 

I|1D9 

109C 

14 

43 

15 

42 

I|2D1 

201 C 

15 

42 

16 

41 

I|2D2 

202 E 

16 

41 

17 

40 

I12D3 

203 E 

17 

40 

18 

39 

Hgnd 

GNDE 

18 

39 

19 

38 

D2D4 

204 E 

19 

38 

20 

37 

I|2D5 

205 E 

20 

57 

21 

36 

I|2D6 

206 E 

21 

36 

22 

35 

:vcc 

VccE 

22 

35 

23 

34 

I|2D7 

207 E 

23 

34 

24 

33 

D2D8 

208 E 

24 

33 

25 

32 

Dgnd 

gndE 

25 

32 

26 

31 

I|2D9 

209 E 

26 

31 

27 

30 

I12PRE 

20EE 

27 

30 

28 

29 

32c 

2CLRE 

28 

29 


54AC18853, 54ACT18853 ... 

WD PACKAGE 
74AC18853, 74ACT18853 ... 
DL PACKAGE 

DUAL 8-BIT TO 9-BIT PARITY 
BUS TRANSCEIVERS 
(TOP VIEW) 


n: 
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Hio^ 
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44 
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14 

43 
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42 
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41 
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18 

39 
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19 

38 
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20 
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I|2B5 

21 

36 
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35 
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34 

J2B7 

24 

33 

I12B8 

25 

32 

Dgnd 

26 

31 

U 2PARITY 

27 

30 
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29 
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DEVICE PIN-OUTS 


WIDE PINOUTS (continued) 


74AC/ACT16854 ,.. DL PACKAGE 
54AC/ACT16854 ... WD PACKAGE 
DUAL 8-BIT TO 9-BIT PARITY 
BUS TRANSCEIVERS 
(TOP VIEW) 



54AC16861, 54ACT16861 ... 

WD PACKAGE 
74AC16861, 74ACT16861 ... 

DL PACKAGE 

20-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



54AC16862, 54ACT16862 ... 

WD PACKAGE 
74AC16862, 74ACT16862 ... 

DL PACKAGE 

20-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


WIDE BUS™ PINOUTS (continued) 


54AC16863, 54ACT16863 ... 

WD PACKAGE 
74AC16863, 74ACT16863 ... 

DL PACKAGE 

18-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


54AC16864, S4ACT16864 ... 

WD PACKAGE 
74AC16864, 74ACT16864 ... 

DL PACKAGE 

18-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


IGABqi 
1 
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1B1[l2 


1B2C3 

GNDC4 

1B3II5 

1B4[;6 

1 
1 


BSdS 

Ben 9 


1B7C1 

GNDUl 

1B8[Il 

1B9C1 

gndEi 

gndCi 

2BC1 

2B2C1 

gndC 

2B3pi 
2B4 

2B5n 

VCCU2 


2B6 

2B71 

GNDi: 

2B8C 

2B9 

2gab[;T 
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52 

51 

50 

49 

48 

47 

46 
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□23 


|24 

25 
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28 
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H^CC 
II1A5 
I11A6 
]1A7 
]GND 
45l|1A8 
44l|1A9 
43I1GND 
42 
41 
40 
39 
38 


]GND 
II2A1 
]2A2 
]GND 
]2A3 
37 32A4 
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35]Vcc 
34]2A6 
]2A7 
]GND 
]2A8 
]2A9 
]2GBA 


gndCi 

2BC1 

282111 
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2B3C1 

2B4Z 

2B5C 
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2B6C 

2B7Z 

GND[; 

2B8[; 

2B9[I 
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1B2[; 

GND|: 

1B3C 
1 

^ccp 

1 

1B6q9 48p1 

1B7C1 
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1 

GNDpI 


55 

54 

53 

52 

5 
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4! 

41 

47| 

41 

45 

44 

43 

4; 

4 

4( 

3! 

31 

3: 

31 

31 

3 

3; 

3; 

3 

31 
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1G6A 
HlAI 
]1A2 
]GND 
Hi A3 
1I|1A4 

H^CC 
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A6 
p1A7 


6HGND 
H1A8 
H1A9 
HGND 
.2HGND 
1 H2A1 
.0H2A2 
i9HGND 
8H2A3 
7H2A4 
6H2A5 
•SHVcc 
4H2A6 
3H2A7 
2HGND 
1H2A8 
10H2A9 
H2GBA 


54AC16952, 54ACT16952 ... 

WD PACKAGE 
74AC16952, 74ACT16952 ... 
DL PACKAGE 
16-BIT REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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1CEAB 
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^CC 
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47] 
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H 21 36 

Z 22 35 
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1B2 


CC 


1B3 

1B4 

1B5 

GND 

IIIB6 

H1B7 

IIIB8 

I]2B1 

2B2 

p2B3 

GND 

2B4 

I12B5 

H2B6 
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2B8 
G ND 
2CEBA 
D 2CLKBA 
20EBA 


Ip 
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DEVICE PIN-OUTS 


WIDE BUS^ PINOUTS (continued) 


54AC16953, 54ACT16953 ... 

WD PACKAGE 
74AC16953, 74ACT16953 ... 
DL PACKAGE 
16-BIT REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


10EAB 

1C LKAB 

1CEAB 

GND 

1A1 

1A2 

^CC 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

2CEAB 

2C LKAB 

20EAB 


H 1 OEBA 
H 1 CLKB A 
UlCEBA 

Hgnd 

UlBI 

I11B2 

HVcc 

I| 1 B 3 

II 1 B 4 

I| 1 B 5 

Hgnd 

I|1B6 

3iB7 

I|1B8 

I 12 B 1 

I| 2 B 2 

I| 2 B 3 

Hgnd 

U 2 B 4 

Jibs 
Jibs 
3 Vcc 
I| 2 B 7 
I| 2 B 8 

Hg nd 

H 2 CEBA 
] 2 CLKBA 
H 20 EBA 


C2 55[ 

C4 

Cs 

[17 
CIO 

Cn 

Cl2 

Cl3 

C'4 

Cl5 

Cl 6 
Ct7 
Cl8 
Cl9 
C 20 
C 2 I 
C 22 

C2J 
C 24 
C 25 
C2$ 

C 27 

c 28 
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DEVICE PIN-OUTS 


CLOCK DRIVERS 


SN74ABT3337 ... DW OR N PACKAGE 
CLOCK DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


Y3Cl 

GNDC2 

Y4C3 

VccC^ 

_gC5 
clrC® 
vcc:7 
04 [8 
GNDC9 
03 [10 


Oaol 

1 


PY2 

GND 

Y1 


9] 

8] 

6] 


CC 
CLK 
GND 

pvcc 

:oi 

]GND 

]02 


74AC11204 ... DW OR N PACKAGE 
HEX INVERTERS/CLOCK DRIVERS 
(TOP VIEW) 



54AC/ACT11208 ... J PACKAGE 
74AC/ACT11208 ... DW OR N 
PACKAGE 

DUAL 1-LINE TO 4-LINE CLOCK 
DRIVERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 


1Y2 

1Y3 

1Y4 

GND 

GND 

GND 

GND 

2Y1 

2Y2 

2Y3 


1 U 20 I 

2 1 


P 1Y1 
1A 
1G1 
1G2 
Vcc 
Vcc 

2A 
2G1 
2G2 
D 2Y4 


54AC/ACT11208 ... FK PACKAGE 
DUAL 1-LINE TO 4-LINE CLOCK 
DRIVERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 



2G1 

2G2 

2Y4 

2Y3 

2Y2 


54AC/ACT11800 ... JT PACKAGE 
74AC/ACT11800 ... DW OR NT 
PACKAGE 

TRIPLE 4-INPUT AND/NAND CLOCK 
DRIVERS 
(TOP VIEW) 


1D[1 
1Y[2 
1Z[3 
2Y[4 
GND [5 
GND [6 
GND [7 
GND [8 
2Z[9 
3Y[10 
3Z[ll 
3A[12 


024 
23 
22 
21 
21 
19 | 
1 
1 

16 | 

1 

14| 

13 


:ic 
:iB 
]1A 
I|2D 
2C 

'pVcc 
spVcc 

2B 
p2A 
3D 
l3C 
D3B 


oh 




54AC/ACT11800 ... FK PACKAGE 
TRIPLE 4-INPUT AND/NAND CLOCK 
DRIVERS 
(TOP VIEW) 


o o 

Q O 00 OOQ < 
Cvl CM > Z > CM CM 



>- O O O O Q N 
CM Z Z Z Z Z CM 

00 00 
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DEVICE PIN-OUTS 


CLOCK DRIVERS (continued) 


54AC/ACT11802 ... JT PACKAGE 54AC/ACT11802 ... FK PACKAGE 

74AC/ACT11802 ... DW OR NT TRIPLE 4-INPUT OR/NOR CLOCK 

PACKAGE DRIVERS 

TRIPLE 4-INPUT OR/NOR CLOCK (TOP VIEW) 

DRIVERS 


(TOP VIEW) 




>- O Q O Q O N 
CM Z Z Z Z Z 


o o o o 


74AS303 ... Dt OR N PACKAGE 
OCTAL DIVIDE-BY-2 CIRCUITS/CLOCK 
DRIVERS 
(TOP VIEW) 


Q3II 

7^ 

J 16 

I1Q2 

Q4: 

2 

15 

:qi 

GND E 

3 

14 

ICIR 

gndE 

4 

13 

]Vcc 

gndE 

5 

12 


qsE 

6 

11 

HCLK 

Q6E 

7 

10 


Q7C 

8 

9 

]Q8 


tCONTACT FACTORY FOR 
INFORMATION ON AVAILABILITY OF S.O. 
PACKAGE. 


SN74AS304 ... D OR N PACKAGE 
OCTAL DIVIDE-BY-2 CIRCUITS/CLOCK 
DRIVERS 
(TOP VIEW) 


Q3C 

7^ 


]Q2 

Q4C 

2 

15 

]Q1 

GND[ 

3 

14 

HCLR 

gndC 

4 

13 

:vcc 

gndC 

5 

12 

:vcc 

Q5i: 

6 

11 

HCLK 

Q6[ 

7 

10 

H PRE 

Q7[ 

8 

9 

]Q8 


74AS305 ... D OR N PACKAGE 
OCTAL DIVIDE-BY-2 CIRCUITS/CLOCK 
DRIVERS 
(TOP VIEW) 


Q3C 

TT 

J 16 

D02 

04 C 

2 

15 

:oi 

gndE 

3 

14 

HCLR 

gndC 

4 

13 

H Vcc 

gndC 

5 

12 

:vcc 

05 C 

6 

11 

HCLK 

06 C 

7 

10 

H PRE 

07 C 

8 

9 

Dos 
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DEVICE PIN-OUTS 



SN10KHT5541 ... DW OR NT PACKAGE 
SN100KT5541 ... DW OR NT PACKAGE 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



SN10KHT5542, SN10KHT5543 ... 

DW OR NT PACKAGE 
SN100KT5542, SN100KT5543 ... 
DW OR NT PACKAGE 
OCTAL TTL-TO-ECL TRANSLATORS 
WITH OUTPUT ENABLE 
(TOP VIEW) 



SN10KHT5562, SN100KT5562 ... 

DW OR NT PACKAGE 
OCTAL TTL/ECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 



SN10KHT5573, SN100KT5573 ... 
DW OR NT PACKAGE 
OCTAL ECL-TO-TTL TRANSLATORS 
WITH D-TYPE TRANSPARENT 
LATCHES AND 3-STATE OUTPUTS 
(TOP VIEW) 



SN10KHT5574, SN100KT5574 ... 

DW OR NT PACKAGE 
OCTAL ECL-TO-TTL TRANSLATORS 
WITH D-TYPE EDGE-TRIGGERED FLIP- 
FLOPS AND 3-STATE OUTPUTS 
(TOP VIEW) 



SN10KHT5575, SN100KT5575 ... 
DW OR NT PACKAGE 
OCTAL ECL-TO-TTL TRANSLATORS 
WITH D-TYPE TRANSPARENT 
LATCHES AND 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SN10KHT5576, SN100KT5576 ... 

DW OR NT PACKAGE 
OCTAL ECL-TO-TTL TRANSLATORS 
WITH D-TYPE TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



ECL (continued) 


SN10KHT5578, SN100KT5578 ... 

DW OR NT PACKAGE 
OCTAL TTL-TO-ECL TRANSLATORS 
WITH D-TYPE EDGE-TRIGGERED FLIP- 
FLOPS AND OUTPUT ENABLE 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SN74ALS229B ... DW OR N PACKAGE 
16 X 5 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORIES 
(TOP VIEW) 


oeC 

7T 

J 20 

:vcc 

FULL-2 C 

2 

19 

] EMPma 

fullC 

3 

18 

IIUNCK 

ldckC 

4 

17 

U EMPTY 

D0[ 

5 

16 

]Q0 

Di: 

6 

15 

:qi 

D2C 

7 

14 

3Q2 

D3E 

8 

13 

]Q3 

D4C 

9 

12 

]Q4 

gndC 

10 

11 

H RST 


FIFO 


SN74ALS232B ... DW OR N PACKAGE 
16 X 4 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORY 
(TOP VIEW) 


oeC 


J 16 

Hvcc 

fullC 

2 

15 

IIUNCK 

ldckC 

3 

14 

] EMPTY 

DOC 

4 

13 

Doo 

DtC 

5 

12 

:qi 

D2|I 

6 

11 

DQ2 

D3C 

7 

10 

DQ3 

gndE 

8 

9 

Drst 


SN74ALS233B ... DW OR N PACKAGE 
16 X 5 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORIES 
(TOP VIEW) 


0E[ 

rt 

J 20 

]Vcc 

FULL-iE 

2 

19 

] EMPTY+1 

fullC 

3 

18 

]UNCK 

LOCK 11 

4 

17 

] EMPTY 

D0[ 

5 

16 
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D1[ 

6 

15 

:qi 

D2[ 

7 

14 

]Q2 

D3[ 

8 

13 

]Q3 

D4[ 

9 

12 

DQ4 

GND[ 

10 

11 

D ^ 


SN54ALS234 ... J PACKAGE SN54ALS235 ... J PACKAGE 

SN74ALS234 ... DW OR N PACKAGE SN74ALS235 ... DW OR N PACKAGE 

64 X 4 ASYNCHRONOUS FIRST-IN 64 x 5 ASYNCHRONOUS FIRST-IN 

FIRST-OUT MEMORY FIRST-OUT MEMORY 


(TOP VIEW) 



(TOP VIEW) 

ml 


oeC 

1 ’ 

^ 20 ] Vqq 

IRE 2 

15] SHIFT OUT 

HALF FULL C 

2 

19] ALMOST FULL/EMPTY 

SHIFT IN C 3 
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SHIFT IN C 
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17 Dor 
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DOC 

5 
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11 DQ2 

Di: 

6 
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7 

14DQ2 

GNDCs 

9 Drst 
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8 

13DQ3 
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9 

12 DQ 4 



gndC 

10 

11 D ^ 
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DEVICE PIN-OUTS 


FIFO (continued) 


SN54ALS236 ... J PACKAGE 
SN74ALS236 ... DW OR N PACKAGE 
64 X 4 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORY 
(TOP VIEW) 


NC 
IRC 
SHIFT IN C 
DOC 
D1 C 
D2C 
D3C 

gndC 


"CTie 

2 15 


1 

131 

121 

11 


pVcc 

P SHIFT OUT 
OR 
IQO 

:qi 

DQ2 

RST 


SN74ALS2232A ... NT PACKAGE 
64 X 8 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORY 
(TOP VIEW) 


T724 

23 


rstC 1 

D 0 C 2 
D1 C3 
D2C4 
D3C5 

VccCs '9p 

D4C7 
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:oE 
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:qi 
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DQ3 
GND 
Bp 04 

Dos 
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P EMPTY 
UNCK 


SN74ALS2233A ... N PACKAGE 
64 X 9 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORY 
(TOP VIEW) 


FULL I 
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26 

:qi 

4 

25 
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24 
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13 

16 

H 
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15 
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SN74ALS2238 ... N PACKAGE 
32 X 9 X 2 ASYNCHRONOUS 
BIDIRECTIONAL FIRST-IN 
FIRST-OUT MEMORY 
(TOP VIEW) 


RSTAM 


dafC^ 
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Hdbf 

Hbo 

I|B2 

Ugnd 

I|B3 
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30 ] GND 
29:Vcc 
28]B7 
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D LDCKB 

HfUllb 

HUNCKA 

Hemptya 

USBA 

Hgba 


SN74ALS2238 ... FN PACKAGE 
32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN FIRST-OUT MEMORY 
(TOP VIEW) 
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DEVICE PIN-OUTS 


FIFO (continued) 


SN74ACT7801 ... FN PACKAGE 
1024 X 18 ASYNCHRONOUS FIRST-IN-FIRST-OUT MEMORY 
(TOP VIEW) 
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DEVICE PIN-OUTS 


FIFO (continued) 


SN74ACT7802 ... FN PACKAGE 
1024 X 18 ASYNCHRONOUS FiRST-IN-FIRST-OUT MEMORY 
(TOP VIEW) 
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DEVICE PIN-OUTS 


FIFO (continued) 

SN74ACT2235 ... FN PACKAGE 
1024 X 9 X 2 ASYNCHRONOUS FIRST-IN-FIRST-OUT MEMORY 
(TOP VIEW) 
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DEVICE PIN-OUTS 


MEMORY DRIVERS 


SN54ALS2240 ... J PACKAGE 
SN74ALS2240 ... DW OR N PACKAGE 


SN54ALS2241 ... J PACKAGE 
SN74ALS2241 ... DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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SN54ALS2240 ... FK PACKAGE 


SN54ALS2241 ... J PACKAGE 
SN74ALS2241 ... DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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SN54ALS2244 ... J PACKAGE 
SN74ALS2244 ... DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 



SN54ALS2244 ... FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
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... J PACKAGE 
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...DW OR N PACKAGE 


(TOP VIEW) 
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DEVICE PIN-OUTS 



SN54AS2640, SN74AS2640 
SN54AS2645, SN74AS2645 
OCTAL BUS TRANSCEIVER/ 
MOS DRIVER 


SN54AS' ... FK PACKAGE 
(TOP VIEW) 



SN54BCT2240 ... J PACKAGE 
SN74BCT2240 ... DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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SN54BCT2240 ... FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 



SN54BCT2244 ... FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


SN54BCT2827A, SN54BCT2828A ... 
JT PACKAGE 

SN74BCT2827A, SN74BCT2828A ... 

DW OR N PACKAGE 
8-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


SN54BCT2827A, SN54BCT2828A ... 
FK PACKAGE 

8-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


MEMORY DRIVERS (continued) 


SN54BCT2410 ... JT PACKAGE SN54BCT2411 ... JT PACKAGE 

SN74BCT2410 ... NT PACKAGE SN74BCT2411 ... NT PACKAGE 

11-BIT MOS MEMORY DRIVERS WITH 11-BIT MOS MEMORY DRIVERS WITH 
3-STATE OUTPUTS 3-STATE OUTPUTS 


(TOP VIEW) 


(TOP VIEW) 
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DEVICE PIN-OUTS 


25-OHM LOW-IMPACT 


SN54BCT25240 ... JT PACKAGE 
SN74BCT25240 ... NT PACKAGE 
OCTAL 25-OHM LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



SN54BCT25244 ... JT PACKAGE 
SN74BCT25244 ... NT PACKAGE 
OCTAL 2S-OHM LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 


1Y1 

GND 
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GND 
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2Y1 

GND 

2Y2 

2Y3 

GND 

2Y4 



SN54BCT25245 ... JT PACKAGE 
SN74BCT25245 ... DW or NT PACKAGE 
25-OHM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 



SN54BCT25245 ... FK PACKAGE 
25-OHM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 



SN54BCT25641 ... JT PACKAGE 
SN74BCT25641 ... DW OR NT 
PACKAGE 

25-OHM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


25-OHM LOW-IMPACT (continued) 


SN54BCT25641 ... FK PACKAGE 
25-OHM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 



SN54BCT25642 ... JT PACKAGE 
SN74BCT25642 ... DW OR NT 
PACKAGE 

25-OHM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 



SN54BCT25642 ... FK PACKAGE 
25-OHM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 



SN54BCT25646 ... JT PACKAGE 
SN74BCT25646 ... NT PACKAGE 
OCTAL 25-OHM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


25-OHM LOW-IMPACT (continued) 


SN54BCT25648 ... JT PACKAGE 
SN74BCT25648 ... NT PACKAGE 
OCTAL 25-OHM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 



SN54BCT25651 ... JT PACKAGE 
SN74BCT25651 ... NT PACKAGE 
OCTAL 25-OHM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 



SN54BCT25652 ... JT PACKAGE 
SN74BCT25652 ... NT PACKAGE 
OCTAL 25-OHM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 



SN54BCT25756 ... JT PACKAGE SN54BCT25757 ... JT PACKAGE SN54BCT25760 ... JT PACKAGE 

SN74BCT25756 ... NT PACKAGE SN74BCT25757 ... NT PACKAGE SN74BCT25760 ... NT PACKAGE 

OCTAL 25-OHM LINE DRIVERS WITH OCTAL 25-OHM LINE DRIVERS WITH OCTAL 25-OHM LINE DRIVERS WITH 

OPEN-COLLECTOR OUTPUTS OPEN-COLLECTOR OUTPUTS OPEN-COLLECTOR OUTPUTS 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 
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DEVICE PIN-OUTS 


SCOPE 


SN54BCT8244 ... JT PACKAGE 
SN74BCT8244 ... DW OR NT PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUFFER 
(TOP VIEW) 



SN54BCT8245 ... JT PACKAGE 
SN74BCT8245 ... DW OR NT PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUS TRANSCEIVER 
(TOP VIEW) 



SN54BCT8244 ... FK PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUFFER 
(TOP VIEW) 



SN54BCT8245 ... FK PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUS TRANSCEIVER 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SCOPE (continued) 


SN54BCT8373 ... JT PACKAGE 
SN74BCT8373 ... DW OR NT PACKAGE 
SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 
(TOP VIEW) 
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SN54BCT8373 ... FK PACKAGE 
SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 
(TOP VIEW) 
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SN54BCT8374 ... JT PACKAGE 
SN74BCT8374 ... DW OR NT PACKAGE 
SCAN TEST DEVICES WITH OCTAL 
D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
(TOP VIEW) 
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SN54BCT8374 ... FK PACKAGE 
SCAN TEST DEVICES WITH OCTAL 
D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
(TOP VIEW) 


2Dh5 

idT 


OE 

NC 

CLK 

10 

20 


Q Q Q O O Q Q 

to ^ in z > to 

□ C T CTT-J T U ' O ' a.. 

4 3 2 1 28 27 26 


]6 

]7 

D8 

]9 

]10 

]11 


25C 8D 
24C TDI 
23 [ TCK 
22[ NC 
21 I: TMS 
20 [ TDO 
19C 80 


12 13 14 15 16 17 18 


O O Q O O O O 
to z z in to IV. 
o 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


1-116 






DEVICE PIN-OUTS 


SCOPE (continued) 


54ACT89dO ... FJ PACKAGE 
74ACT8990 ... FN PACKAGE 
TEST BUS CONTROLLERS 
(TOP VIEW) 
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SN54ACT8994 ... FK PACKAGE 
SN74ACT8994 ... FN PACKAGE 
DIGITAL BUS MONITORS 
(TOP VIEW) 
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54ACT8997 ... JT PACKAGE 
74ACT8997 ... DW OR NT PACKAGE 
SCAN PATH LINKER WITH 4-BIT 
IDENTIFICATION BUSES 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SCOPE (continued) 


S4ACT8997 ... FK PACKAGE 

SCAN PATH LINKER WITH 4-BIT IDENTIFICATION BUSES 
(TOP VIEW) 
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54ACT8999 ... JT PACKAGE 
74ACT899 ... DW OR NT PACKAGE 
SCAN PATH SELECTORS WITH 8-BIT 
BIDIRECTIONAL DATA BUS 
(TOP VIEW) 
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54ACT8999 ... FK PACKAGE 
SCAN PATH SELECTORS WITH 8-BIT 
BIDIRECTIONAL DATA BUSES 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SN64BCT125 ... D or N PACKAGE 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN64BCT241 ... 

DW OR N PACKAGE 

OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 
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SN64BCT126 ... D or N PACKAGE 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN64BCT244 ... DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN64BCT240 ... DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DW OR N PACKAGE 


OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SN64BCT306 ... D OR P PACKAGE 
DUAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



SN64BCT541 ... DW OR N PACKAGE 
OCTAL BUFFER AND LINE DRIVER 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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64BCT (continued) 

SN64BCT373 ... DW OR N PACKAGE 
OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN64BCT543 ... JT OR NT PACKAGE 
OCTAL REGISTERED BUS 
TRANSCEIVER WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 

LE^ 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
CE^ 

GND 


SN64BCT374 ... DW OR N PACKAGE 
OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOP WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN64BCT2240 ... DW OR N PACKAGE 
OCTAL BUFFER/MOS DRIVER 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SN64BCT2241 ... DW OR N PACKAGE 
OCTAL BUFFER/MOS DRIVER 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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64BCT (continued) 

SN64BCT2244 ... J OR N PACKAGE 
OCTAL BUFFER/MOS DRIVER 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN64BCT25245 ... DW or NT PACKAGE 
25-OHM OCTAL BUS TRANSCEIVER 
(TOP VIEW) 
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DEVICE PIN-OUTS 


BTL TRANSCEIVERS 


SN54F776 ... JT PACKAGE SN54F776 ... FK PACKAGE 

SN74F776 ... DW OR NT PACKAGE Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 

PI-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

WITH OPEN-COLLECTOR OUTPUTS (TOP VIEW) 



SN54BCT979 ... WD PACKAGE 
SN74BCT979 ... DL PACKAGE 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 
(TOP VIEW) 
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SN75ALS053 ... N PACKAGE 
QUAD FUTUREBUS TRANSCEIVER 
(TOP VIEW) 
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DEVICE PIN-OUTS 



SN75ALS057 ... DW OR N PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 
BUS TRANSCEIVERS 
(TOP VIEW) 
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SN55ALS056 ... J OR W PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 
BUS TRANSCEIVERS 
(TOP VIEW) 
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SN55ALS057 ... J OR W PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 
BUS TRANSCEIVERS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


BTL TRANSCEIVERS (continued) 


SN55ALS056 ... FK PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS 
TRANSCEIVERS 
(TOP VIEW) 


SN55ALS057 ... FK PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS 
TRANSCEIVERS 
(TOP VIEW) 
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DEVICE PIN-OUTS 


SN74S1050 ... D OR N PACKAGE 
12-BIT SCHOTTKY BARRIER DIODE 
BUS TERMINATION ARRAY 
(TOP VIEW) 
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SN74S1053 ... DW OR N PACKAGE 
16-BIT SCHOTTKY BARRIER DIODE 
BUS TERMINATION ARRAYS 
(TOP VIEW) 
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SN74S1051 ... D OR N PACKAGE 
12-BIT SCHOTTKY BARRIER DIODE 
BUS TERMINATION ARRAYS 
(TOP VIEW) 
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SN74S1056 .. 

. SC PACKAGE 


8-BIT SCHOTTKY BARRIER DIODE BUS 
TERMINATION ARRAYS 
(TOP VIEW) 
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GND 
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DOS 
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SN74S1052 ... DW OR N PACKAGE 
16-BIT SCHOTTKY BARRIER DIODE 
BUS TERMINATION ARRAY 
(TOP VIEW) 



SN74S1056 ... D PACKAGE 
8-BIT SCHOTTKY BARRIER DIODE BUS 
TERMINATION ARRAYS 
(TOP VIEW) 
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54AC11646, 74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


• Independent Registers for A and B Buses 54AC11646 . .. JT package 

74AC11646 . . . DW OR IMW PACKAGE 

• Multiplexed Real-Time and Stored Data (jOP view) 

• Flow-Through Architecture Optimizes PCB gC i O 28 1)CAB 

Layout Aid 2 27 U SAB 

• Center-Pin Vcc A2d 3 26 ^61 

Minimize High-Speed Switching Noise A3 L 4 25 J B2 

A4d 5 24 l]B3 

• EPIC™ (Enhanced-Performance Implanted GND d 6 23 I] B4 

CMOS) 1-/tm Process GNDd^ 22l]Vcc 

• 500-mA Typical Latch-Up Immunity at GNDds 20Vcc 

125®C GNDds 20DB5 

A5dl0 19]B6 

• Package Options Include Plastic "Small A6d^^ 18 []B 7 

Outline" Packages, Ceramic Chip Carriers, A 7 di 2 i 7 ;]B 8 

and Standard Plastic and Ceramic DIPs A8d^3 16 ^CBA 

DIRdl4 15;]SBA 

description 

These devices consist of bus transceiver circuits, 54AC11646 . . . fk package 

D-type flip-flops, and control circuitry with (TOP VIEW) 

3-state outputs arranged for multiplexed ^ q 

transmission of data directly from the data bus m m S S m 

or from the internal storage registers. Data on y —lj lj lu cii a era— 

the A or B bus will be clocked into the registers L 4 3 2 1 28 27 26 

^ B1 n ^ 25 r B7 

on the low-to-high transition of the appropriate ^ J: 

clock pin (CAB or CBA). Figure 1 illustrates the 

CAB 1 7 231 PRA 

four fundamental bus-management functions _ 

that can be performed with the octal bus 

transceivers and registers. 3® 21 L I 

_ A2 ]io 20 C A8 

Enable (G) and direction (DIR) pins are provided A3 ]ii 19 C A7 

to control the transceiver functions. In the 12131415161718 

transceiver mode, data present at the high- , O . Q , gno ,i gO - 

impedance port may be stored in either register < g z g z < < 

or in both. The select controls (SAB and SBA) 

can multiplex stored and real-time (transparent 

mode) data. The circuitry used for select control 

will eliminate the typical decoding glitch which 

occurs in a multiplexer during the transition 

between stored and real-time data. The direction 

control determines which bus will receive data 

when enable C^is active (low). In the isolation 

mode (control G high), A data may be stored in 

one register and/or B data may be stored In the 

other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 54AC11646 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The 74AC11646 is characterized for operation from -40°C to 85 °C. 
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54AC11646, 74AC11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D2957, JULY 1987~REVISED MARCH 1990 



TRANSFER 


STORAGE FROM 


STORED DATA 


A, B, OR A AND B 


TO A OR B 









54AC11646, 74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3 STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA 

A1 THRU A8 

B1 THRU B8 

X X t X X X 

X X X t X X 

Input 

Unspecified^ 

Unspecified^ 

Input 

Store A, B unspecified^ 
Store B, A unspecified^ 


Input 

Input 

Store A and B Data 

Isolation, hold storage 

L L X X X L 

L L XHorLX H 


Input 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

L H X X L X 

L HHorLX H X 

Input 

Output 

Real-Time A Data to B Bus 

Stored A Data to B Bus 


^The data output functions may be enabled or disabled by various signals at the S and DIR inputs. Data input functions are 
always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


functional block diagram (positive logic) 



TO 7 OTHER CHANNELS 

Pin numbers shown are for DW, JT, and NW packages. 


logic symbol^ 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NW packages. 
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54AC11646, 74AC11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) ^ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V\ (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1). -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k {V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (^0 < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) .. ±50 mA 

Continuous current through Vcc o*" GND pins. ±200 mA 

Storage temperature range . -65°C to 150°C 


'•’Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC11646 

74AC11646 

UNIT 




MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 


3 

5 

5.5 

3 

5 

5.5 

V 



Vcc = 3 V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3 V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

.sf 1-66 

1.65 


V| 

Input voltage 


0 


Vcc 

0 


Vcc 

V 

Vo 

Input voltage 


0 


Vcc 

0 


Vcc 

V 



Vcc = 3 V 

.C" -4 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

- 24 

-24 

mA 



Vcc = 5.5 V 

# - 24 

-24 




Vcc = 3 V 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

_2^ 

24 


At/Av 

Input transition rise or fall rate 

0 


10 

0 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 


125 

-40 


85 

°C 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54AC11646, 74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3 STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta - 2500 

54AC11646 

74AC11646 

UNIT 

MIN TYP MAX 

MIN MAX 


VOH 

Iqh = -50 /tA 

3 V 

2.9 

2.9 

2.9 


4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh = -4 mA 

3 V 

2.58 

2.4 


Iqh = -24 mA 

KED 

3.94 

3.7 

3.8 

BOO 

4.94 

4.7 

4.8 

Iqh = - 50 mA^ 

IBBD 


3.85 


•oh = - 75 mA^ 

IQgQ 

|||||||[imiB[|3[3HI 

HfHHyilll 

3.85 

VOL 

lOL = 50 fiA 

HED 

0.1 

0.1 

0.1 


BED 

0.1 

0.1 

0.1 

[Qm 

0.1 

0.1 

0.1 

Iql = ‘12 mA 

BED 

0.36 

0.5 

0.44 

•OL = 24 mA 

BED 

0.36 

0-5 

0.44 

[10031 

0.36 

0.5 

0.44 

Iql = 50 mA'^^ 

3QIQ 

BBBflflflflBBBB 

BBEDDDI 


Iql = 75 mA^ 

IQ3D 

BEBEBBIBBIBi 

hbbbbb 

1.65 

IBS 

A or B ports 

Vq = Vcc 

BED 

±0.5 

±10 

±5 

.A 


Control pins 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 


'cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

mA 

El 

SQSBi 

Vi = Vcc or GND 

5 V 

4.5 



pF 

EH 


Vq = Vcc GND 

hed 

12 



pF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements, Vcc “ 3.3 V ± 0.3 V (see Note 2) 




■ZB 



74AC11646 







1203 

32221 

WUfTM 

^clock 

Clock frequency 

0 

65 

0 

65 

0 

65 


tw 

Pulse duration, CAB or CBA high or low 

7.7 

7-7' # 

7.7 

339B 

^su 


6.5 

6.5 

6.5 

ns 

th 

Hold time, A after CABt or B after CBAt | 

1 

1 

1 

ns 


timing requirements, Vcc “ 5 V ± 0.5 V (see Note 2) 




Ta - 

25 “C 

54AC11646 

74AC11646 

UNIT 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

fclock 

Clock frequency 

0 

100 

0 

100 

0 

100 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

5 


5 

ns 

tsu 

Setup time, A before CABt or B before CBAt 

4.5 


4.5 

ns 

th 

Hold time, A after CABt or B after CBAt 

1 


1 

ebbb 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
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54AC11646, 74AC11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


switching characteristics, Vcc *= 3.3V ± 0.3V (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

O 

o 

in 

CM 

II 

54AC11646 

74AC11646 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



65 

65 

65 

MHz 

fPLH 

A or B 

B or A 

1.5 

9.1 

12.1 

1.5 

14.9 

1.5 

13.8 

ns 

fPHL 

1.5 

10.7 

13.4 

1.5 

15.3 

1.5 

14.5 

tPZH 

G 

A or B 

1.5 

13 

16.4 

1.5 

20.2 

1.5 

18.7 

ns 

tPZL 

1.5 

16.1 

20.4 

1.5 

22.2 

1.5 

21.8 

tPHZ 

G 

A or B 

1.5 

7.9 

9.6 

1.5 

10.8 

1.5 

10.3 

ns 

tPLZ 

1.5 

7.2 

8.9 

1.5 

tO.1 

1.5 

9.6 

tpLH 

CBA or CAB 

A or B 

1.5 

11.8 

15 

1.5 

18.4 

1.5 

17 

ns 

fPHL 

1.5 

13.7 

16.8 

1.5 

19.4 

1.5 

18.3 

tPLH 

SBA or SABt 

A or B 

1.5 

9.8 

12.9 

ITS 

15.6 

1.5 

14.4 

ns 

fPHL 

(A or B high) 

1.5 

12 

14.5 

1.5 

16.7 

1.5 

15.8 

fPLH 

SBA or SABt 

A or B 

1.5 

10.7 

13.8 

1.5 

16.6 

1.5 

15.4 

ns 

tPHL 

(A or B low) 

1.5 

12.4 

15 

1.5 

17.3 

1.5 

16.4 

fPZH 

DIR 

A or B 

1.5 

13.7 

17.1 

1.5 

21 

1.5 

19.4 

ns 

tPZL 

1.5 

16.8 

21 

1.5 

25.3 

1.5 

23.6 

tPHZ 

DIR 

A or B 

1.5 

7.9 

9.7 

1.5 

11 

1.5 

10.5 

ns 

tPLZ 

1.5 

7.3 

9.1 

1.5 

10.4 

1.5 

9.9 


^These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


switching characteristics, VcC - 5 V ± 0.5 V (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

- 25 °C 

54AC11646 

74AC11646 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



100 

100 

100 

MHz 

tPLH 

A or B 

B or A 

1.5 

5.5 

7.9 

1.5 

9.5 

1.5 

8.8 

ns 

fPHL 

1.5 

6.3 

8.9 

1.5 

10.3 

1.5 

9.8 

tpzH 

G 

A or B 

1.5 

7.8 

10.7 

1.5 

13 

1.5 

12 

ns 

tPZL 

1.5 

8.5 

11.9 

1.5 

14 

1.5 

13.1 

tPHZ 

G 

A or B 

1.5 

5.9 

8.4 

1.5 

9,3 

1.5 

8.9 

ns 

tPLZ 

1.5 

5.9 

7.7 

1.5 

8.7 

1.5 

8.3 

tPLH 

CBA or CAB 


1.5 

7 

9.7 

1.5 

11.9 

1.5 

11 

ns 

tPHL 

1.5 

8.2 

11 

1.5 

13 

1.5 

12.2 

tPLH 

SBA or SABt 


1.5 

5.9 

8.4 

1.5 

10.1 

1.5 

9.4 


fPHL 

(A or B high) 


1.5 

7.2 

9.8 

1.5 

11.4 

1.5 

10.7 

fPLH 

SBA or SABt 


1.5 

6.3 

8.9 

1.5 

10.7 

1.5 

9.9 

ns 

fPHL 

(A or B low) 


1.5 

7.3 

9.9 

1.5 

11.7 

1.5 

11 

tPZH 

DIR 

A or B 

1.5 

8.4 

11.2 

1.5 

13.6 

1.5 

12.6 

ns 

tPZL 

1.5 

9.1 

12.3 

1.5 

14.6 

1.5 

13.7 

tPHZ 

niD 

A or B 

1.5 

6.3 

8.2 

1.5 

9.1 

1.5 

8.7 

ns 

tpLZ 

Uln 

1.5 

5.7 

7.5 

1.5 

8.5 

1.5 

8.1 


^These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc ~ 5 V, Ta = 25 °C 


PARAMETER 


TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

59 

r\C 

Outputs disabled 

15 
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• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes PCB 
Layout 


• Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 


• EPIC'“ (Enhanced-Performance Implanted 
CMOS) 1-|tm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 


• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 


description 


54ACT11646, 74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


54ACT11646 . . . JT PACKAGE 
74ACT11646 ... DW OR NT PACKAGE 
(TOP VIEW) 


gC 

1 

L>^28 

AlC 

2 

27 

A2E 

3 

26 

A3[I 

4 

25 

A4C 

5 

24 

gndC 

6 

23 

gndC 

7 

22 

gndC 

8 

21 

GNDC 

9 

20 

A5C 

10 

19 

A6C 

11 

18 

A7C 

12 

17 

A8C 

13 

16 

DIRC 

14 

15 


]CAB 

jsAB 

|B2 


These devices consist of bus transceiver circuits, 
3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission 
of data directly from the data bus or from the 
internal storage registers. Data on the A or B bus 
will be clocked into the registers on the low-to- 
high transition of the appropriate clock pin (CAB 
or CBA). Figure 1 illustrates the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Enable (G) and direction (DIR) pins are provided 
to control the transceiver functions. In the 
transceiver mode, data present at the high- 
impedance port may be stored in either register 
or in both. The select controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control deterrnines which bus will receive data 
when enable C^is active (low). In the isolation 
mode (control G high), A data may be stored in 
one register and/or B data may be stored in the 
other register. 


54ACT11646 . . . FK PACKAGE 
(TOP VIEW) 


U U 

CNJ CO 't O O lO CD 
m CQ CO > > CO OQ 


B1 

SAB 

CAB 

G 

A1 

A2 

A3 


5 

6 

7 

8 

9 

10 
11 


nU U LJ LJ LJ 
2 1 28 27 26 


25 

24 

23 

22 

21 

20 n 

190 


12 13 14 15 16 17 18 


B7 

B8 

CBA 

[jSBA 

DIR 

A8 

A7 


't Q Q Q Q lO CO 

< z z z z < < 

o o o o 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 54ACT11646 is characterized for operation over the full military temperature range of -55°C to 
125°C. The 74ACT11646 is characterized for operation from -40°C to 85 °C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of 
publication date. Products conform to specifications 
per the terms of Texas Instruments standard 
warranty. Production processing does not necessarily 
include testing of all parameters. 


P;* Copyright © 1990, Texas Instruments Incorporated 

, Texas 'V 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-9 




54ACT11646, 74ACT11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


D2957, JULY 1987-REVISED MARCH 1990 



2^ 14 28 16 27 15 

G DIR CAB CBA SAB SBA 
L L X X X L 



DIR CAB CBA SAB SBA 
H X X L X 


REAL-TIME TRANSFER 
BUS B TO BUS A 


REAL-TIME TRANSFER 
BUS A TO BUS B 



2 14 28 16 27 15 

G DIR CAB CBA SAB SBA 
X X t XXX 

XXX t XX 

H X t t X X 

STORAGE FROM 
A, B, OR A AND B 



2 14 28 16 27 15 

G DIR CAB CBA SAB SBA 

L L X HorL X H 

L H HorL X H X 

TRANSFER STORED DATA 
TO A OR B 


FIGURE 1. BUS-MANAGEMENT FUNCTIONS 


Tfxas 

lNSTffSvi:NTS 
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54ACT11646. 74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA 

A1 THRU A8 

B1 THRU B8 


Input 

Unspecified^ 

Unspecified^ 

Input 

Store A, B unspecified^ 
Store B, A unspecified^ 


Input 

Input 

Store A and B Data 

Isolation, hold storage 

L L X X X L 

L L XHorLX H 


Input 


L H X X L X 

L HHorLX H X 

Input 




^The data output functions may be enabled or disabled by various signals at the S and DIR inputs. Data input functions are 
always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


functional block diagram (positive logic) logic symbol^ 



Pin numbers shown are for DW, JT, and NT packages. 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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54ACT11646, 74ACT11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

VlfITH 3 STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1). -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vqc o'" GND pins. ±200 mA 

Storage temperature range . -65°Cto150°C 


Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11646 

74ACT11646 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

:0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

«OH 

High-level output current 

-24 

-24 

mA 

'OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

°C 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54ACT11646, 74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVlSED MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta - 25°C 

54ACT11646 

74ACT11646 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

Iqh = - 50 M 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = ~ 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh “50 mA^ 

5.5 V 


3.85 


Iqh = “75 mA't’ 

5.5 V 



3.85 

VOL 

Iql = 50 fiA 

4.5 V 

0.1 


0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql 50 mA^ 

5.5 V 


1.65 


Iql - 75 mA^ 

5.5 V 



1.65 

•oz 

A or B ports ^ 

Vq = Vqc or GND 

5.5 V 

±0.5 

±10 

±5 

/.A 

l| 

G or DIR 

Vi = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 


'cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

HA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5 V 

4.5 



pF 

Co 

Vq = Vcc GND 

5 V 

12 



PF 


^Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the input leakage current. 

5 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V^c- 


timing requirements, Vcc “ 5 ± 0.5 V (see Note 2) 




Ta » 

25 °C 

54ACT11646 

74ACT11646 

UNIT 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 

0 

105 

0 

105 

0 

105 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

4.8 


4.8 

ns 

^su 

Setup time, A before CLKt or B before CBAt 

4.5 


4.5 

ns 

th 

Hold time, A after CABt or B after CBAt 

2.5 

2.5 

2.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54ACT11646, 74ACT11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D2957, JULY 1987-REVISED MARCH 1990 


switching characteristics, Vcc *= 5 V ± 0.5 V (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25 °C 

54ACT11646 

74ACT11646 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



105 

105 

105 

MHz 

tPLH 


B or A 

1.5 

7.3 

10.1 

1.5 

12.5 

1.5 

11.5 

ns 

tPHL 

A or B 

1.5 

7.2 

11 

1.5 

12.9 

1.5 

12 

tpZH 

G 

A or B 

1.5 

7.7 

12.8 

1.5 

15.5 

1.5 

14.4 

ns 

fpZL 

1.5 

9.2 

13.8 

1.5 

16,7 

1.5 

15.3 

tPHZ 

G 

A or B 

1.5 

8.6 

10.7 

1.5 

12.3 

1.5 

11.6 

ns 

tPLZ 

1.5 

7.8 

9.7 

1.5 

11.2 

1.5 

10.6 

tPLH 

CBA or CAB 

A / M - D 

1.5 

8.8 

11.9 

1.5 

14.7 

1.5 

13.5 

ns 

tPHL 

A or D 

1.5 

10 

13.4 

1.5-- 

15.9 

1.5 

14.9 

tpZH 

DIR 

A D 

1.5 

10.2 

13.7 

1.5 

16.7 

1.5 

15.3 

ns 

tpZL 


A or D 

1.5 

10.9 

14.8 

1.5 

18 

1.5 

16.5 

tPHZ 

DIR 


1.5 

7.9 

10.5 

1.5 

11.8 

1.5 

11.3 

ns 

tPLZ 

A or D 

1.5 

7.3 

9.5 

1.5 

10.7 

1.5 

10.3 

tPLH 

SBA or SAB 


1.5 

6.7 

10.3 

1.5 

12.4 

1.5 

11.5 

ns 

tPHL 

(A or B high) 

A or B 

1.5 

9.1 

12.1 

1.5 

14.5 

1.5 

13.5 

tPLH 

SBA or SAB 

A or B 

1.5 

8 

10.9 

1.5 

13.6 

1.5 

12.4 

ns 

tPHL 

(A or B low) 

1.5 

8.1 

11.9 

1.5 

14 

. 1.5 

13.1 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 


TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

63 

pF 

Outputs disabled 

14 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
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independent Registers for A and B Buses 
Multiplexed Real-Time and Stored Data 
Inverting Data Paths 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'" (Enhanced-Performance Implanted 
CMOS) l-pim Process 

500-mA Typical Latch-Up Immunity at 
125X 

Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS 


54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3457, MARCH 1990-REVISED MAY 1990 


54AC11648 ... JT PACKAGE 
74AC11648 ... DW OR NT PACKAGE 
(TOP VIEW) 


description 


“T 

1 

J— 

28 

]CAB 

2 

27 

]SAB 

3 

26 

]B1 

4 

25 

] B2 

5 

24 

]B3 

6 

23 

] B4 

7 

22 

] Vcc 

8 

21 

] Vcc 

9 

20 

] B5 

10 

19 

] B6 

11 

18 

]B7 

12 

17 

] B8 

13 

16 

] CBA 

14 

15 

jsBA 


AC11648 ... FK PACKAGE 
(TOP VIEW) 

o o 

These devices consist of bus transceiver circuits m S S S m 

with 3-state outputs, D-type flip-flops, and control y ljljl-ILJLJLJLJ — 

circuitry arranged for multiplexed transmission of B1 1 5 ^ ^ ^ [ B7 

data directly from the data bus or from the internal i g 

storage registers. Data on the A or B bus will be i 

clocked into the registers on the low-to-high “Is 23L C 

transition of the appropriate clock pin (CAB or ^ i q r 

CBA). The following examples demonstrate the :! 21 L DIR 

four fundamental bus-management functions that A 2 J 10 20 L A8 

can be performed with the octal bus transceivers -• ^^^2 13 14 15 is 17 

and registers. ,,,OQ,OOOa.lZl_ 

Enable (G) and direction (DIR) pins are provided ^ o § § § 

to control the transceiver functions. In the 
transceiver mode, data present at the high- 

impedance port may be stored in either register or in both. The select controls (SAB and SBA) can multiplex 
stored and real-time (transparent mode) data. The circuitry used for select control will eliminate the typical 
decoding glitch which occurs in a multiplexer during the transition b^een stored and real-time data. The 
direction_control determines which bus will receive data when enable G is active (low). In the isolation mode 
(control G high), A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 54AC11648 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74AC11648 is characterized for operation from - 40°C to 85°C. 
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54AC11648,74AC11648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D3457, MARCH 1990-REVISED MAY 1990 


I-I I-1 

I I,I I 

I ill I 

I III I 


I |l| I 

I III I 

I Ml I 

I_III_I 



1—1 1 1—1 

1 ih 1 

1 III 1 

< \_ 

1 IM 1 

! !l! ! 

cn 

3 

r 

i i i i 

1 II 1 


I II I 


REAL-TIME TRANSFER BUS B TO BUS A 


G DIR CAB CBA SAB 

L H X X L 

REAL-TIME TRANSFER BUS A TO BUS B 



STORAGE FROM A, B, OR A AND B 





14 28 16 27 

DIR CAB CBA SAB 

L X HorL X 

H H or L X H 

TRANSFER STORED DATA TO A OR B 


FIGURE 1. BUS-MANAGEMENT FUNCTIONS 


Pin numbers shown are for DW, JD, and NW packages. 
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54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3457. MARCH 1990-REVISED MAY 1990 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1THRU A8 

Bl THRU B8 

X 

X 

t 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

t 

t 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

H orL 

HorL 

X 

X 

Input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

HorL 

X 

H 

X 

Input 

Output 

Store A Data to B Bus 


t The data output functions may be enabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbol^ logic diagram (positive logic) 



♦ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, or NT packages. 
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54AC11648,74AC11648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3457, MARCH 1990-REVISED MAY 1990_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5Vto7V 

Input voltage range, V| (see Note 1) .. - 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq -p 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .. ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND pins .. ± 200 mA 

Storage temperature range .- 65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC11648 

74AC11648 

UNIT 

MiN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

> 

CO 

ti 

1 

0.9 

0.9 

V 

Vcc = 4.5 V 


1.35 

Vcc = 5.5 V 

.#65 

1.65 

V| Input voltage 

_?_^ycc 

0 Vcc 

V 

Vq Output voltage 

o 

< 

O 

O 

0 Vcc 

V 

Iqh High-level output current 

VcC = 3V 


-4 

mA 

Vcc = 4.5 V 

CVI 

1 

-24 

Vcc = 5.5 V 


-24 

IqL Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

nsA/ 

T/\ Operating free-air temperature 

-55 125 

m 

oo 

o 

1 

"C 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves fhe right to change 
or discontinue these products without notice. 
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54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3457. MARCH 199Q-REVISED MAY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11648 

74AC11648 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

Iqh = - 50 |iA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

|QI_l=-4mA 

3V 

2.58 

2.4 

2.48 

Iqh =-24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

|QI_j =- 50 mAt 

5.5 V 


3.85 


Iqh =-75 mAt 

5.5 V 



3.85 

VoL 

Iql = 50 fxA 

3V 

0.1 

./-O.l 

0.1 

V 

4.5 V 

0.1 


0.1 

5.5 V 

0.1 


0.1 

•OL = 12 mA 

3 V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

'oz 

A or B ports+ 

V| = Vcc or GND 

5.5 V 

±0.5 

± 10 

±5 

pA 

'1 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 

pA 

'cc 

V| = VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

HA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

*^o 

A or B ports 

V| = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
i For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V ± 0.3 V 
(see Note 2) 




Ta = 25X 

54AC11648 

74AC11648 

UNIT 



MIN MAX 

MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 

o 

o 


0 

40 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

12.5 


12.5 

ns 

^su 

Setup time, A before CABf or B before CBAf 

6.5 


6.5 

ns 

th 

Hold time, A before CABf or B after CBAf 

0 


0 

ns 

timing requirements over recommended operating free-air temperature range, Vqq 
( see Note 2) 

= 5 V 

±0.5V 



Ta = 25°C 

54AC11648 

74AC11648 

UNIT 



MIN MAX 

MIN ^AX 

MIN 

MAX 

fclock 

Clock frequency 

0 90 


0 

90 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

5.6 

. 

5.6 

ns 

^su 

Setup time, A before CABf or B before CBAf 

4.5 

1 

4.5 

ns 

fh 

Hold time, A before CABf or B after CBAf 

0 

0 

.... 0. .. 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54AC11648,74AC11648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

P3457. MARCH 1990-REVISED MAY 1990__ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 



t These parameters are measured with the internal output state of the storagegister opposite to that of the bus input. 
NOTE 2; Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 


UNIT 

Cpd Power dissipation capacitance per transceivers 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

66 

pF 

Outputs disabled 

17 


PRODUCT PREVIEW information concerns products In the 
formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue 
these products without notice. 
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54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3458. MARCH 1990-REVISED OCTOBER 1990 


Inputs are TTL-Voltage Compatible 
independent Registers for A and B Buses 
Multiplexed Real-Time and Stored Data 
Inverting Data Paths 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC' (Enhanced-Performance Implanted 
CMOS) 1-fxm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic '‘Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


54ACT11648 ... JT PACKAGE 
74ACT11648 ... DW OR NT PACKAGE 
(TOP VIEW) 


G[ 

1 

28 

A1[ 

2 

27 

A2[ 

3 

26 

A3[ 

4 

25 

A4[ 

5 

24 

GND[ 

6 

23 

GND[ 

7 

22 

GND[ 

8 

21 

GND[ 

9 

20 

A5[ 

10 

19 

A6[ 

11 

18 

A7[ 

12 

17 

A8[ 

13 

16 

DIR[ 

14 

15 


54ACT11648 ... FK PACKAGE 
(TOP VIEW) 


description 

These devices consist of bus transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the data bus or from the Internal 
storage registers. Data on the A or B bus will be 
clocked Into the registers on the low-to-high 
transition of the appropriate clock pin (CAB or 
CBA). The following examples demonstrate the 
four fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 


C\J CO 'St o O lO CO 
CD CD DQ > > CQ CD 

> ljlijlzjizjoljlj — 

_ 4 3 2 1 28 27 26 - 

B1 ] 5 25C B7 

SAB ] 6 24C B8 

CAB ] 7 23 C CBA 

G ] 8 22[ SBA 

A1 3 9 21 [ DIR 

A2 3 10 20C A8 

A3 3 11 19C A7 

12 13 14 15 16 1718 

_oogiiiiziizia_ 

5 Q Q Q Q ^ 

< z z z z < < 

O (D O O 


Enable (G) and direction (DIR) pins are provided 
to control the transceiver functions. In the 

transceiver mode, data present at the high-impedance port may be stored in either register or In both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for select 
control will eliminate the typical decoding glitch that occurs in a multiplexer during the transitionbetween stored 
and real-time data. The direction control determines which bus will receive data when enable G is active (low). 
In the isolation mode (control G high), A data may be stored In one register and/or B data may be stored in the 
other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


The 54ACT11648 is characterized for operation over the full military temperature range of - 55°C to 125‘’C. The 
74ACT11648 Is characterized for operation from - 40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication 
date. Products conform to specifications per the terms of 
Texas Instruments standard warranty. Production processing 
does not necessarily include testing of ail parameters. 
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54ACT11648,74ACT11648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3458. MARCH 1990-REVISED OCTOBER 1990 


I I I I 
I l|l I 
I III I 
I III I 


I r I I 
I III I 
I r I I 
I III I 


I |i| I 

I III I 

I Ml I 

I_ill_I 


I I i I 

I I I I 

I I I I 

I I I I 

I—i 11—I 


DIR CAB CBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER BUS B TO BUS A 


REAL-TIME TRANSFER BUS A TO BUS B 






STORAGE FROM A, B, OR A AND B 


TRANSFER STORED DATA TO A OR B 


FIGURE 1. BUS-MANAGEMENT FUNCTIONS 


Pin numbers shown are for DW, JT, and NT packages. 
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54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

__D3458 MARCH 1990-REVISED OCTOBER 1990 


FUNCTION TABLE 


1 INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

Bl THRU B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

t 

f 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

H or L 

H or L 

X 

X 

Input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

H or L 

X 

H 

X 


Output 

Store A Data to B Bus 


1" The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbol^ logic diagram (positive logic) 



+ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, or NT packages. 
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54ACT11648,74ACT11648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3458. MARCH 1990-REVISED OCTOBER 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc) ... ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . * 50 mA 

Continuous current through Vcc or GND pins . ± 200 mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 



54ACT11648 

74ACT11648 


MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 


2 

V 

V|L Low-level input voltage 


0.8 

V 

V| Input voltage 


0 Vcc 

V 

Vq Output voltage 


0 Vcc 

V 

Iqh High-level output current 


-24 

BuSHi 

Iql Low-level output current 


24 

■Hi 


^^0 w 

0 10 


Ta Operating free-air temperature | 

-55 125 

-40 85 

"C 


PRODUCT PREVIEW information concerns products In the 
formative or design phase of development Characteristic data 
and other specifications are design goals. Texas instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3458 MARCH 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11648 

74ACT11648 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

IOH=-50pA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

10H = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = ~50 rnAt 

5.5 V 


3.85 


IqH =-75 mAt 

5.5 V 



3.85 

VoL 

10L = 50 fA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 


0.1 

Iql = 24 mA 

4.5 V 

0.36 


0.44 

5.5 V 

0.36 


0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = t5 mAt 

5.5 V 



1.65 

l| 

Control Inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 


'oz 

A or B ports^ 

V| = Vcc or GND 

5.5 V 

±0.5 

± 10 

±5 


•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

ttA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

V| = Vcc or GND 

5V 

12 




t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage currrent. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 


timing requirements, Vcc = 5 V ± 0.5 V (see Note 2) 




Ta = 25^ 

54ACT11648 

74ACT11648 

UNIT 



MIN MAX 

MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 

0 75 

0 X>75 

0 

75 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

6.7 


6.7 

ns 

^su 

Setup time, A before CABf or B before CBA! 

5 


5 

ns 

th 

Hold time, A after CABf or B after CBAf 

2 

'■<2 

2 

ns 


NOTE 2; Load circuit and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT11648,74ACT11648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3458, MARCH 1990-REVISED OCTOBER 1990_ 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

=:25“C 


54ACT11648 

74ACT11648 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



75 

75 

75 

MHz 

fPLH 

A or B 

B or A 

2.4 

6.5 

9.5 

2.4 

11.6 

2.4 

10.7 


fPHL 

4.4 

8.5 

11.3 

4.4 

13.8 

4.4 

12.7 


tpZH 

G 

A or B 

4.2 

9.2 

13 

4.2 

15.8 

4.2 

14.6 

ns 

fpZL 

4.3 

9.8 

13.9 

4.3 

16.9 

4.3 

15.6 

tPHZ 


A or B 

5.7 

8.7 

11.3 

5.7 

12.9 

5.7 

12.2 


^PLZ 


5.3 

8.1 

10.5 

5.3 

12.1 

5.3 

11.4 


tPLH 

CBA or CAB 

A or B 

5.2 

9.4 

12 

5.2:. 

> 14.9 

5.2 

13.7 

ns 

tPHL 

6 

10.5 

13.5 

6 

16.3 

6 

15.2 

tPLH 

SAB or SBAt 

A or B 

4.7 

8.6 

11.3 


14 

4.7 

12.9 

ns 

tpHL 

(with A or B high) 

3.8 

8.6 

12 

3.8 

14.3 

3.8 

13.4 

tPLH 

SBA or SABt 

AorB 

2.6 

7.1 

10.2 

2.6 

12.5 

2.6 

11.5 


tPHL 

(with A or B low) 

5.4 

9.7 

12.6 

5.4 

15.2 

5.4 

14.1 


tpZH 

DIR 

AorB 

3.9 

9.8 

14.9 

3.9 

18.4 

3.9 

16.9 

ns 

fpZL 

3.9 

10.8 

15.1 

3.9 

18.7 

3.9 

17.2 

tPHZ 

DIR 

AorB 

4.5 

8.2 

10.6 

4.5 

12 

4.5 

11.5 


tPLZ 

3.9 

7.3 

9.6 

3.9 

11.9 

3.9 

11.3 



t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vqc = 5 V, = 25°C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceivers 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

61 

pF 

Outputs disabled 

15 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC11651,74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


Bus Transceivers/Registers 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 
inverting Data Paths 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC’ (Enhanced-Performance implanted 
CMOS) 1-nm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 
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54AC11651 ... JT PACKAGE 
74AC11651 ... DW OR NT PACKAGE 
(TOP VIEW) 


“T 

1 

7“ 

28 

]CAB 

2 

27 

]SAB 

3 

26 

]B1 

4 

25 

] B2 

5 

24 

]B3 

6 

23 

]B4 

7 

22 

] Vcc 

8 

21 

] Vcc 

9 

20 

] B5 

10 

19 

]B6 

11 

18 

]B7 

12 

17 

]B8 

13 

16 

jcBA 

14 

15 

]SBA 


54AC11651 ... FK PACKAGE 
(TOP VIEW) 


12 13 14 15 16 1718 


'5: Q Q Q Q *5 

< z z z z < < 


description Z '' lzjlztlito ' oou — 

_ 4 3 2 1 28 27 26 - 

These devices consist of bus transceiver circuits, B 1 J 5 25 L B7 

D-type flip-flops, and control circuitry arranged for SAB ] 6 24[ B8 

multiplexed transmission of data directly from the CAB ] 7 23 [ CBA 

data bus or fromjhe internal storage registers. GAB ] 8 22 [ SBA 

Enables GAB and GBA are provided to control the A 1 ] 9 21 [ GBA 

transceiver functions. SAB and SBA control pins A 2 ] 10 20 C A8 

are provided to select whether real-time or stored A3 ] 11 isC A7 

data is transferred. The circuitry used for select 

control eliminates the typical decoding glitch that ^ a o q q 10 co 

occurs in a multiplexer during the transition 0 o 0 o ^ 

between stored and real-time data. A low input 

level selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the octal bus transceivers and registers. 

Data on the A or B bus, or both, can be stored in the Internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
in the real-time transfer mode, it is_also possible to store data without using the internal D-type flip-flops by 
simultaneously enabling GAB and GBA. In this configuration, each output reinforces its Input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at Its last 
state. 

The 54AC11651 is characterized for operation over the full military temperature range of -55®C to 125°C. The 
74AC11651 is characterized for operation from - 40®C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA 
information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
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GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB 

LLXXXL HHXXL 

REAL-TIME TRANSFER BUS B TO BUS A REAL-TIME TRANSFER BUS A TO BUS B 



GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB i 

X H t X X X H L HorLHorL H 

L X X t X X 

L H T I X X 

STORAGE FROM A AND/OR B TRANSFER STORED DATA TO A AND/OR B 

Figure 1. Bus Transfer Diagram 
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FUNCTION TABLE 




INPUTS 



DATA I/O 

OPERATION OR FUNCTION 



CAB 

CBA 



A1 THRU A8 

B1 THRU B8 

L 

H 

H or L 

H or L 


X 

input 

Input 

Isolation 

L 

H 

T 

t 


X 

input 

Input 

Store A and B Data 

X 

H 

t 

H or L 


X 

Input 

Unspecifiedt 

Store A, Hold B 

H 

H 

T 

t 

Xt 

X 

Input 

Output 

Store A in both registers 

■■ 

B 

HorL 

t 

B 

X 

Unspecifiedt 

Input 

Hold A, Store B 

o 

II 

t 

t 

B 

X^ 

Output 

Input 

Store B in both registers 


B 

X 

X 

X 

L 

Output 

Input 

Real-Time B data to A Bus 


B 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 


H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 


H 

HorL 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


L 

HorL 

HorL 

H 

H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

^ Select control = L: clocks can occur simultaneously. Select control = H: clocks must be staggered in order to load both registers. 


logic symbol^ 



§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, or NT packages. 
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logic diagram (positive iogic) 



Pin numbers shown are for DW, JT, or NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) .- 0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vcc + ^ 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND pins . ± 200 mA 

Storage temperature range ..- 65°C to 150°C 


+ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-30 















54AC11651,74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

_03444. MARCH 199&-REVISED OCTOBER 1990 


recommended operating conditions 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other specifications 
are design goals. Texas Instruments reserves the right to change or 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11651 

74AC11651 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = - 50 ^A 

3V 

2.9 

2.9 

2.9 


4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

lOH = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = ~ 50 mAt 

5.5 V 


3.85 


Iqi^ =- 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 ^A 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

wmsm 

0.1 


0.1 


0.1 

Iql =12 mA 

3V 

0.36 


0.44 

Iql = 24 mA 

4.5 V 

0.36 

^ 0.5 

0.44 


0.36 

0.5 

0.44 

Iql = 50 mAt 



1.65 


Iql = 75 mAt 

5.5 V 



1.65 

'02 

A or B ports^ 

V| = Vcc or GND 

5.5 V 

±0.5 


± 5 

fxA 

l| 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 


±1 


'CC 

Vi = VccorGND, lo = 0 

5.5 V 

8 

160 

80 

^A 

Ci 

Control inputs 

V| = Vcc or GND 


■hheshhi 



PF 

Cio 

A or B ports 

V| = Vcc or GND 


_1°_ 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
^ For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Note 2) 




Ta = 25X 

54AC11651 

74AC11651 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

Iclock 

Clock frequency 

0 45 

0 yj. 45 

0 45 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

10 


10 

ns 

tsu 

Setup time, A before CABf or B before CBAf 

6.5 

Mr 

6.5 

ns 

th 

Hold time, A after CABf or B after CBAf 

0 


0 

ns 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 




Ta * 25®C 

54AC11651 

74AC11651 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

Iclock 

Clock frequency 

0 90 


0 90 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

5.5 


5.5 

ns 

isu 

Setup time, A before CABf or B before CBAf 

4.5 


4.5 

ns 

th 

Hold time, A after CABf or B after CBAf 

0.5 


0.5 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54AC11651 

74AC11651 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



45 

45 

45 

MHz 

tPLH 

A or B 

B or A 

3.2 

7.7 

12.1 

3.2 

15.4 

3.2 

14 

ns 

^PHL 

4.3 

9.5 

14.6 

4.3 

17.2 

4.3 

16.1 

tPLH 

CBA or CAB 

A or B 

4.6 

9.8 

15 

4.6 

15.8 

4.6 

17.2 

ns 

tpHL 

5.4 

11.5 

17.5 

5.4 

20.5 

5.4 

19.2 

tPLH 

SBA or SABt 

A or B 

3.8 

8.6 

13.3 

3.8 

16.9 

3.8 

15.3 

ns 

tPHL 

with A or B high 

4.8 

10.2 

15.5 

4.8 


4.8 

17.1 

tpLH 

SBA or SABt 

A or B 

3.4 

8.1 

12.7 


3.4 

14.6 

ns 

tPHL 

with A or B low 

5 

10.3 

15.5 

^cfe:^8.2 

5 

17.1 

tpZH 

GBA 


4.6 

9.8 

14.9 


18.4 

4.6 

16.9 

ns 

tpZL 

A 

5.3 

12.1 

18.9 

^.3 

23.2 

5.3 

21.3 

tPHZ 

GBA 


4.4 

6.6 

8.8 

4.4 

9.5 

4.4 

9.2 

ns 

tPLZ 

A 

3.8 

5.8 

7.8 

3.8 

8.3 

3.8 

8.1 

tpZH 

GAB 

B 

4.9 

10.2 

15.5 

4.9 

19.2 

4.9 

17.6 

ns 

tpZL 

5.5 

12.2 

18.8 

5.5 

22.9 

5.5 

21.2 

tPHZ 

GAB 

B 

4.4 

6.7 

8.9 

4.4 

9.6 

4.4 

9.3 

ns 

tPLZ 

3.5 

5.7 

7.8 

3.5 

8.2 

3.5 

8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

=:25°C 


54AC11651 

74AC11651 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



90 

90 

90 

MHz 

tPLH 

AorB 

B or A 

2.6 

5.3 

8 

2.6 

9.9 

2.6 

9.1 

ns 

tPHL 

3.5 

6.5 

9.4 

3.5 

11.3 

3.5 

10.5 

tPLH 

C0A or CAB 

Aor B 

3.8 

6.8 

10 

3.8 

12.4 

3.8 

11.4 

ns 

^PHL 

4.7 

8.1 

11.5 

4.7 

13.8 

4.7 

12.8 

tPLH 

SAB or SBAt 

A or B 

3.2 

6 

8.8 

3.2 

X 

3.2 

10.1 

ns 

tPHL 

with A or B high 

3.9 

7 

10.1 


3.9 

11.2 

^PLH 

SAB or SBAt 

A or B 

2.9 

5.7 

8.5 


1^10.4 

2.9 

9.5 

ns 

tPHL 

with A or B low 

4.1 

7.2 

10.3 


12.3 

4.1 

11.4 

tPZH 

GBA 

A 

3.9 

6.9 

9.8 

3.9 

12 

3.9 

11.1 

ns 

tPZL 

A 

4.2 

7.6 

11 

4.2 

13.7 

4.2 

12.5 

tPHZ 

GBA 


4.1 

5.9 

7.6 

4.1 

8.2 

4.1 

8 


tpLZ 


3.5 

5.2 

6.8 

3.5 

7.4 

3.5 

7.1 


tPZH 

GAB 


4.2 

5.9 

10.4 

4.2 

12.9 

4.2 

11.8 

ns 

tPZL 


4.5 

8 

11.4 

4.5 

14 

4.5 

12.9 

tpHZ 

GAB 

B 

4.2 

6 

7.8 

4.2 

8.4 

4.2 

8.2 

ns 

tPLZ 

3.3 

5.1 

6.9 

3.3 

7.3 

3.3 

7.2 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54ACT11651,74ACT11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


B * Inputs are TTL-Voltage Compatible 

I • Bus Transceivers/Registers 

I * Independent Registers and Enables for A 
I and B Buses 


• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"*" (Enhanced-Performance Implanted 
CMOS) 1-iim Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 


• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from Jhe internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs in a multiplexer during the transition 
between stored and real-time data. 


D3445, MARCH 1990-REVISED OCTOBER 1990 


54ACT11651 ... JT PACKAGE 
74ACT11651 ... DW OR NT PACKAGE 
(TOP VIEW) 



54ACT11651 ... FK PACKAGE 
(TOP VIEW) 

o o 

CM CO o o to 
OQ CQ CQ > > CD DQ 

_ 4 3 2 1 28 27 26 _ 

B1 J 5 25L B7 

SAB ] 6 24C B8 

CAB ] 7 23 C CBA 

GAB ] 8 22 C SBA 

A1 ] 9 21 [ GBA 

A2 ] 10 20C A8 

A3 ] 11 19C A7 

12 13 14 15 16 1718 

,.anaiiiaao_ 


^ Q Q Q Q to CD 

< Z 2 Z Z < < 

O O 0 o 


A low input level selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the octal bus transceivers and registers. Data on the A 
or B bus, or both, can be stored in the Internal D flip-flops by low-to-high transitions at the appropriate clock pins 
(CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the real-time transfer 
mode, it is also possible to store data without using the internal D-type flip-flops by simultaneously enabling GAB 
and GBA. In this configuration, each output reinforces Its input. Thus, when all other data sources to the two 
sets of bus lines are at high Impedance, each set of bus lines remains at its last state. 

The 54ACT11651 is characterized for operation over the full military temperature range of-55°C to 125®C. The 
74ACT11651 is characterized for operation from - 40°C to 85‘’C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA 
information current as of pubiication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ali parameters. 
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I i i I 
11,11 
i ill i 


I-1 I-1 

i r i I 
I i I i 
I IM I 
I II i 


I Mi I 
I i|i I 
I Mi I 
I_III_I 


I I I I 
I I I I 

I—i I—I 


CAB CBA SAB SBA 


REAL-TIME TRANSFER BUS B TO BUS A 


REAL-TIME TRANSFER BUS A TO BUS B 




GBA CAB CBA SAB SBA 


GAB GBA CAB CBA SAB 

H L HorL HorL H 


STORAGE FROM A AND/OR B 


TRANSFER STORED DATA TO A AND/OR B 


Figure 1. Bus Transfer Diagram 
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FUNCTION TABLE 



t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

^ Select control = L: clocks can occur simultaneously. Select control = H: clocks must be staggered in order to load both registers. 

logic symbol^ 



§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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D3445^MARCjj^199^flEVISEDOaTOBE^^ 

logic diagram (positive logic) 



Pin numbers shown are for DW, JT, or NT packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq . -0.5Vto7V 

Input voltage range, V| (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .. ±20 mA 

Output clamp current, Iq^ (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND pins . ± 200 mA 

Storage temperature range .- 65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 




SN54ACT11651 

SN74ACT11651 

UNIT 



MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V| 

Input voltage 

mol 


0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 


-24 

■SOI 

•OL 

Low-level output current 


24 

24 


At/Av 

Input transition rise or fall rate 


10 

0 

10 

MtWM 

Ta 

Operating free-air temperature 

-55 

125 


85 

mQH 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta * 25X 

54ACT11651 

74ACT11651 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50|xA 

4.5 V 

4.4 

4,4 

4.4 



5.4 

5.4 

5.4 


4.5 V 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

IOH=-50mAt 

5.5 V 


3.85 



5.5 V 



3.85 

VOL 

Iql = 50 hA 

4.5 V 

0.1 

0.1 

0.1 


■QSEH 

0.1 

mmmt 

0.1 

•OL = 24 mA 

■BOSH 

0.36 


0.44 


0.36 


0.44 

•OL “ mAt 



1.65 


•OL = mAt 

5.5 V 


IHHHIi 

1.65 


BBSSB 

V| = Vcc or GND 


±0.5 

±10 

±5 

pA 


Control Inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

±1 

fiA 


V| = VccorGND, lo = 0 

IfQgQfllll 

8 

160 

80 

fA 

AICC^ 

V| = Vcc or GND 

IIQgQH 

0.9 

1 

1 


Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

V| = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 
§ For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, Vqc = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 




Ta = 25‘’C 

54ACT11651 

74ACT11651 

UNIT 



MIN MAX 

MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 

o 

o> 

o 

o 

<o 

o 

0 

90 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

5.5 


5.5 

ns 

^su 

Setup time, A before CABf or B before CBAf 

4.5 



ns 

th 

Hold time, A after CABf or B after CBAf 

2 

--r2 

2 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54ACT11651,74ACT11651 

OCTAL BUS TRANSCEIVERS AND REGISTERS 


D3445. MARCH 1990-REVISED OCTOBER 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


54ACT11651 

74ACT11651 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



90 

90 

90 

MHz 

tPLH 

Aor B 

Bor A 

2.6 

5.6 

8.9 

2.6 

10.7 

2.6 

9.9 


tpHL 

4.7 

7.7 

10.7 

4.7 


4.7 

11.9 


tPLH 

CBA or CAB 

Aor B 

5.5 

8.4 

11.2 

5.5 

13.8 

5.5 

12.7 

ns 

tPHL 

6.3 

9.5 

12.7 

6.3 

15.3 

6.3 

14.1 

tPLH 

SBA or SABt 

Aor B 

4.8 

7.6 

10.4 

4.8 


4.8 

11.8 


tPHL 

with A or B high 

4.1 

7.7 

11.2 

Hn 


4.1 

12.4 


tPLH 

SBA or SABt 

Aor B 

3 

6.2 

9.3 


3 

10.4 

BBI 

tPHL 

with A or B low 

5.6 

8.7 

11.7 

IB 

IQQI 


mga 

tPZH 

GBA 

A 

4 

7.4 

10.7 

XM' 

12.9 

4 

11.9 


tpZL 

A 

4.3 

8.2 

11.9 

4.3 

beb 

4.3 

13.3 

tPHZ 

GBA 

A 

5.9 

7.7 

9.5 

5.9 

BIsSI 

5.9 

10 

bee 

tPLZ 

A 

5.1 

6.9 

8.7 

5.1 

9.6 

5.1 

9.2 

tpZH 

GAB 

B 

5.9 

9 

12.1 

5.9 

15.1 

5.9 

13.7 


tpZL 

6.4 

9.8 

13.2 

6.4 

16.3 

6.4 

14.9 


tPHZ 

GAB 

B 

4.7 

7.1 

9.5 

4.7 

10.7 

4.7 

10 


tPLZ 

3.8 

6.1 

8.4 

3.8 

9.1 

3.8 

8.8 



t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vqc = 5 V, Ta = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

61 

pF 

Outputs disabled 

15 
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Bus Transceivers/Registers 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 


• Flow-Through Architecture Optimizes PCB 
Layout 


* Center-Pin Vqc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPiC"“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 


• 500-mA Typical Latch-Up Immunity at 

125°C 


• Package Options include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 

description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from Jhe internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. The circuitry used for select 
control will eliminate the typical decoding glitch 
that occurs in a multiplexer during the transition 
between stored and real-time data. A low Input 
level selects real-time data, and a high selects 
stored data. Figure 1 Illustrates the four 
fundamental bus-management functions that can 
be performed with the octal bus transceivers and 
registers. 


54AC11652,74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3107, DECEMBER 1989-REVISED OCTOBER 1990 


54AC11652 ... JT PACKAGE 
74AC11652 ... DW OR NT PACKAGE 


(TOP VIEW) 


gabC 

1 

L>l28 

AlC 

2 

27 

A2C 

3 

26 

A3|I 

4 

25 

A4[[ 

5 

24 

gndC 

6 

23 

gndC 

7 

22 

gndC 

8 

21 

GNDC 

9 

20 

A5C 

10 

19 

A6 C 

11 

18 

A7C 

12 

17 

A8C 

13 

16 

GBA C 

14 

15 


UCAB 

USAB 


54AC11652 . . . FK PACKAGE 
(TOP VIEW) 


o u 

O U LO CD 
> > CD 00 


4 3 2 1 28 27 26 


B1 ]5 
SAB] 6 
CAB] 7 
GAB]8 
A1 ]9 
A2]10 
A3]11 


25[ B7 
24 [ B8 
23 C CBA 
22 [SBA 
21 [GBA 
20[ A8 
19[ A7 


12 13 14 15 16 17 18 

■■O r~i n rin n n 


^ Q Q O Q lO CO 

< 2 2 Z Z < < 

o o o o 


Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
in the real-time transfer mode, it is_also possible to store data without using the internal D-type flip-flops by 
simultaneously enabling GAB and GBA. In this configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines will remain at its last 
state. 


The 54AC11652 is characterized for operation over the full military temperature range of - 55°C to 125°C.The 
74AC11652 is characterized for operation from - 40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of 
publication date. Products conform to specifications 
per the terms of Texas Instrumants standard 
warranty. Production processing does not necessarily 
include testing of all paramaters. 


Copyright © 1990, Texas Instruments Incorporated 
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54AC11652,74AC11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3«STATE OUTPUTS 

D3107, DECEMBER 1980-REVISED OCTOBER 1990 



GAB GBA CAB CBA SAB SBA 
L L X X X L 


REAL-TIME TRANSFER 
BUS B TO BUS A 



GAB GBA CAB CBA SAB SBA 
H H X X LX 

REAL-TIME TRANSFER 
BUS A TO BUS B 



STORAGE FROM TRANSFER STORED DATA 

A AND/OR B/ TO A AND/OR B 

FIGURE 1. BUS TRANSFER DIAGRAM 
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54AC11652,74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3107. DECEMBER 1989-REVISED OCTOBER 1990 


FUNCTION TABLE 


INPUTS 

DATA l/Ot 

nPFRATinM nR FiiNmnN 

GAB GBA 

CAB CBA 

SAB SBA 

A1THRU A8 

B1THRU B8 


L H 

L H 

H or L H or L 

t t 

X X 

X X 

Input 

Input 

Isolation 

Store A and B Data 

X H 

H H 

t H or L 

t t 

X X 

xt X 

Input 

Input 

Unspecifiedt 

Output 

Store A, Hold B 

Store A in both registers 

L X 

L L 

Hor L t 

t t 

X X 

X X* 

Unspecifiedt 

Output 

Input 

Input 

Hold A, Store B 

Store B in both registers 

L L 

L L 

X X 

X H or L 

X L 

X H 

Output 

Input 

Rea'-Tirr.e B Data to A Bus 

Stored B Data to A Bus 

H H 

H H 

X X 

HorL X 

L X 

H X 

Input 

Output 

Real-Time A Data to B Bus 

Stored B Data to B Bus 

H L 

H or L H or L 

H H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions 


are always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
^ Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

logic symbol§ logic diagram (positive logic) 



§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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54AC11652,74AC11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3107, DECEMBER 1989-REVISED OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. -0-5 V to 7 V 

Input voltage range, V| (see Note 1).. -0.5 V to Vcc+0-5 V 

Output voltage range, Vq (see Note 1).. -0.5 V to Vcc+0*5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ±50 mA 

Continuous current through Vcc or GND pins. ±200 mA 

Storage temperature range... -65°Cto 150°C 


t Stresses beyond those listed under ‘‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating conditions” Is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are observed. 


recommended operating conditions 





54AC11652 

74AC11652 

UNIT 




MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



> 

CO 

11 

O 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




> 

CO 

II 

O 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

1.65 

1.65 


V| 

Input voltage 


0 

' Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


'OH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




> 

CO 

II 

O 

12 

12 


'OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 

Control pins 

0 

5 

0 

5 

ns/V 

Data 

0 

10 

0 

10 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54AC11652,74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3107, DECEMBER 1989-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘’C 

54AC11652 

74AC11652 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IQH = -50 \xA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh = -4 mA 

3V 

2.58 

2.4 

2.48 

Iqh ~ —24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = -50 mAt 

5.5 V 


3.85 


Iqh = -75 mAt 

5.5 V 



3.85 

VoL 

Iql = 50 ]xA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

> 0.1 

0.1 

Iql = 12 mA 

3 V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

Iqz* 

A or B ports 

Vq = Vcc O'” GND 

5.5 V 

±0.5 

±10 

±5 

pA 

i| 

Control pins 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

pA 

Icc 

V| = Vcc or GND, 

Iq = 0 

5.5 V 

8 

160 

80 

ma 

Ci 

Control pins 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vq = Vcc or GND 

5V 

12 



PF 


Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
^ For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 

Ta = 

25“C 

54AC11652 

74AC11652 

UNIT 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 

0 

65 

0 

.A 65 

0 

65 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

7.7 

7.7 

7.7 

ns 

^su 

Setup time, A before CABt or B before CBAT 

6 


6 

ns 

th 

Hold time, A after CABt or B after CBAT 

1 


1 

ns 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 




Ta = 

25°C 

54AC11652 

74AC11652 

UNIT 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

cT' 

o 

o 

Clock frequency 

0 

105 

0 

105 

1 105 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

4.8 

4.8 

4.8 

ns 

^su 

Setup time, A before CABT or B before CBAt 

4.5 


4.5 

ns 

th 

Hold time, A after CABt or B after CBAt 

1 

1. 

1 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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54AC11652,74AC11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3107, DECEMBER 1989-REVISED OCTOBER 1990_ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54AC11652 

74AC11652 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max I 

65 

65 

65 

MHz 

^PLH 

A or B 

B or A 

2.9 

8.5 

11.1 

2.9 

13.9 

2.9 

12.9 

ns 

^PHL 

3.9 

10.3 

12.9 

3.9 

14.9 

3.9 

14.2 

tPLH 

CBA or CAB 

A or B 

4.3 

11.2 

14.3 

4.3 

17.6 

4.3 

16.2 

ns 

tpHL 

5.3 

13.1 

16.2 

5.3 

18.7 

5.3 

17.8 

tPLH 

SBA or SABt 

A or B 

3.4 

9.4 

12 

3.4 

14.7 

3.4 

13.7 

ns 

tPHL 

with A or B high 

4.7 

11.5 

14.3 

4.7 

16.5 

4.7 

15.6 

tPLH 

SBA or SABt 

A or B 

3.9 

10.5 

13.3 

3.9 Cl 6.1 

3.9 

14.9 

ns 

tpHL 

with A or B low 

4.8 

12.1 

16.3 

4.8 

18.5 

4.8 

17.7 

tpZH 

GBA 


4.3 

11.1 

14.5 


17.8 

4.3 

16.5 

ns 

tpZL 


5.2 

14.4 

19.8 

5.2 

23.4 

5.2 

22 

tpHZ 

GBA 

A 

3.7 

6.4 

8.1 

3.7 

8.7 

3.7 

8.5 

ns 

tPLZ 

A 

3.5 

6 

7.8 

3.5 

8.4 

3.5 

8.2 

tpZH 

GAB 

B 

4.7 

11.6 

15 

4.7 

18.3 

4.7 

16.9 


tpZL 

5.6 

14.8 

19.9 

5.6 

23.4 

5.6 

21.9 


tPHZ 

GAB 

B 

4 

6.6 

8.2 

4 

8.8 

4 

8.6 

ns 

tPLZ 

3.5 

6.1 

7.7 

3.5 

8.2 

3.5 

8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54AC11652 

74AC11652 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 

105 

105 

105 

MHz 

tPLH 

A or B 

P or A 

2.4 

5.2 

7.6 

2.4 

9.2 

2.4 

8.6 


tpHL 

3.1 

6 

8.7 

3.1 

10.1 

3.1 

9.6 


tPLH 

CBA or CAB 

A or B 

3.6 

6.7 

9.5 

3.6 

11.5 

3.6 

10.7 


tpHL 

4,4 

7.8 

10.8 

4.4 

12,8 

4.4 

12 


tPLH 

SBA or SABt 

A or B 

2.9 

5.6 

8.1 

2.9 

9.7 

2.9 

9.1 


tPHL 

with A or B high 

3.8 

6.9 

9.6 

3.8 

11.4 

3.8 

10.7 

ns 

tPLH 

SBA or SABt 

A or B 

3.3 

6.2 

8.8 

3.3 

10.5 

3.3 

9.9 


tpHL 

with A or B low 

4 

7.1 

9.9 

4, 

11.5 

4 

10.9 


tPZH 

GBA 


3.3 

6.6 

9.6 

3.3 

11.6 

3.3 

10.9 

ns 

^PZL 


4.2 

7.4 

10.9 

4.2 

13 

4.2 

12.2 

tPHZ 

GBA 


3.6 

5.5 

7.2 

3.6 

7.8 

3.6 

7.6 

ns 

tpLZ 


3.3 

5 

6.7 

3.3 

7.2 

3.3 

7.1 

tpZH 

GAB 

B 

4.1 

7.2 

10.1 

4.1 

12.2 

4.1 

11.3 


tpZL 

4.6 

7.9 

11.1 

4.6 

13.2 

4.6 

12.3 


tPHZ 

GAB 

B 

3.9 

5.6 

7.3 

3.9 

7.8 

3.9 

7.6 


^PLZ 

3.4 

5.2 

6.8 

3.4 

7.4 

3.4 

7.2 



t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

60 

pF 

Outputs disabled 

14 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54ACT11652,74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3106, DECEMBER 1989 


• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"'" (Enhanced-Performance Implanted 
CMOS) 1-pim Process 

• 500-mA Typical Latch-Up Immunity at 
125"C 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 


54ACT11652 ... JT PACKAGE 
74ACT11652 ... DW OR NT PACKAGE 
(TOP VIEW) 



54ACT11652 . . . FK PACKAGE 
(TOP VIEW) 


description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from _the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. The circuitry used for select 
control will eliminate the typical decoding glitch 
that occurs in a multiplexer during the transition 
between stored and real-time data. A low input 
level selects real-time data, and a high selects 
stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the octal bus transceivers and 
registers. 


u o 

CM 00 ^ U U m CO 
03 CQ CO > > 00 OQ 



'it Q Q Q Q 1^5 

< z z z z < < 

O O O CD 


Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
in the real-time transfer mode, it is_also possible to store data without using the internal D-type flip-flops by 
simultaneously enabling GAB and GBA. In this configuration, each output reinforces Its input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines will remain at its last 
state. 


The 54ACT11652 is characterized for operation over the full military temperature range of - 55°C to 125°C.The 
74ACT11652 is characterized for operation from - 40®C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of 
publication date. Products conform to specifications 
per the terms of Texas Instruments standard 
warranty. Production processing does not necessarily 
include testing of all parameters. 


■ . Copyright © 1989, Texas Instruments Incorporated 
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54ACT11652,74ACT11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3106. DECEMBER 1989 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 



GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 

XHtXXX HLHorLHorLHH 

L X X t X X 

L H t t X X 

STORAGE FROM TRANSFER STORED DATA 

A AND/OR B TO A AND/OR B 

FIGURE 1. BUS TRANSFER DIAGRAM 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3106, DECEMBER 1989 


FUNCTION TABLE 


INPUTS 

DATA l/Ot 

nPPRATinM OR PIIMOTIOM 

GAB GBA 

CAB CBA 

SAB SBA 

A1 THRU A8 

B1 THRU B8 


L H 

L H 

H or L H or L 
t t 

X X 

X X 

Input 

Input 

Isolation 

Store A and B Data 

X H 

H H 

r H orL 

t T 

X X 

X* X 

Input 

Input 

Unspecifiedt 

Output 

Store A, Hold B 

Store A in both registers 

L X 

L L 

H or L t 

t t 

X X 

X X* 

Unspecifiedt 

Output 

Input 

Input 

Hold A, Store B 

Store B in both registers 

L L 

L L 

X X 

X Hor L 

X L 

X H 

Output 

Input 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

H H 

H H 

X X 

H or L X 

L X 

H X 

Input 

Output 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

H L 

H or L H or L 

H H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions 
are always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs, 
t Select control = L: clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 

logic symbol§ logic diagram (positive logic) 



§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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54ACT11652, 74ACT11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3106, DECEMBER 1989_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc+0-5 V 

Output voltage range, Vq (see Note 1). -0.5 V to Vcc+0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc) .. • ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ±50 mA 

Continuous current through Vqc or GND pins. ±200 mA 

Storage temperature range... -65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are obsen/ed. 


recommended operating conditions 




54ACT11652 

74ACT11652 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

v 

Vi|H 

High-level input voltage 

2 


2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 , 

Vcc 

0 

Vcc 

v 

Vq 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

: 24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54ACT11652,74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3106, DECEMBER 1989 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11652 

74ACT11652 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = -50 |iA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

•oh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = -50 mAt 

5.5 V 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VoL 

Iql = 50 pA 

4.5 V 

0.1 

..:5 O-'* 

0.1 

V 

5.5 V 

0.1 

£rr 0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

lOZ 

A or B ports^ 

Vo = Vcc or 

5.5 V 

±0.5 

±10 

±5 

\xA 

l| 

GAB or GBA 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

[XA 

icc 

V| = Vcc or GND, 

•o = 0 

5.5 V 

8 

160 

80 

liA 

Alcc^ 

One input at 3,4 V, 
other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Cj 

GAB or GBA 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

A or B ports 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


timing requirements, Vqq = 5 V ± 0.5 V (see Note 2) 


PARAMETER 

Ta = 

25‘’C 

54ACT11652 

74ACT11652 

UNIT 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

o 

o 

Clock frequency 

0 

105 

0 

105 

0 

105 

MHz 

tw 

Pulse duration, CAB or CBA high or low 

4.8 

4,8 . 

4.8 

ns 

^su 

Setup time, A before CLKf or B before CBAf 

4 


4 

ns 

^h 

Hold time, A after CABf or B after CBAf 

2.5 

2.5 

2.5 

ns 


NOTE 2; Load circuits and voltage waveforms are shown in Section 1, 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-51 







54ACT11652,74ACT11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3106, DECEMBER 1989 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


54ACT11652 

74ACT11652 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 

105 

105 

105 

MHz 

tPLH 

Aor B 

B or A 

3.8 

7 

9.9 

3.8 

11.9 

3.8 

11.1 


tPHL 

3.4 

6.7 

10.7 

3.4 

12.2 

3.4 

11.6 


^PLH 

CBA or CAB 

Aor B 

5.4 

8.4 

11.8 

5.4 

14.1 

5.4 

13.1 


tPHL 

6.1 

9.4 

13.1 

6.1 

15.3 

6.1 

14.4 


tPLH 

SBA or SABt 

A or B 

2.8 

6.2 

10.1 

2.8 


2.8 

11 


tpHL 

with A or B high 

5.5 

8.7 

12.1 

5.5 

14.1 

5.5 

13.3 


tPLH 

SBA or SABt 

Aor B 

4.9 

7.8 

11 

4.9 


4.9 

12.2 


tPHL 

with A or B low 

3.9 

7.5 

11.6 

3.9 

’13.3 

3.9 

12.6 

ns 

tpZH 

GBA 


3.3 

7.2 

11.4 

3.3 

13.5 

3.3 

12.6 

ns 

tpZL 


4.1 

7.8 

12.6 

4.1 

14.7 

4.1 

13.8 

tpHZ 

G^BA 

A 

5.2 

7.2 

9.3 

^?2 

10.4 

5.2 

9.9 

ns 

tpLZ 

M 

4.8 

6.7 

8.6 

4.8 

9.7 

4.8 

9.3 

tpZH 

GAB 

B 

5.1 

9.1 

13.4 

5.1 

16.7 

5.1 

15.2 


tpZL 

5.8 

9.7 

14.2 

5.8 

17.6 

5.8 

16.1 

ns 

tPHZ 

GAB 

B 

3.4 

6.8 

9.7 

3.4 

10.8 

3.4 

10.3 


tpLZ 

3.1 

6 

8.8 

3.1 

9.7 

3.1 

9.3 



t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF. f = 1 MHz 

59 

pF 

Outputs disabled 

14 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


I * High-Speed Bus Transceivers With Parity 
I Generator/Checker 

I • Parity-Error-Fiag Open-Drain Output 

I • Register for Storage of the Parity-Error Flag 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC^'" (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS 

description 

The 'AC11833 is an 8-bit to 9-bit parity transceiver 
designed for two-way communication between 
data buses. When data is transmitted from the A 
bus to the B bus, a parity bit is generated. When 
data is transmitted from the B bus to the A bus with 
its corresponding parity bit, the ERR output will 
indicate whether or not an error in the B dat a has 
occurred. The output enable inputs OEA and OEB 
can be used to disable the device so that the buses 
are effectively isolated. 

A 9-bit parity generator/checker generates a 
parity-odd output (PARITY) and monitors the 
parity of t he I/O ports with an open-drain parity 
error flag (ERR). ERR is clocked into the register 
on the rising edge of the CLK Input. The erro r flag 
register is cleared with a lo w pu lse on the CLR 
input. When both OEA and OEB are low, data is 
transferred from the A bus to the B bus and 
inverted parity is generated. Inverted parity is a 
forced error condition that gives the designer more 
system diagnostic capability. 

The 54AC11833 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11833 is characterized for 
operation from - 40°C to 85°C. 


D3448, MARCH 1990-REVISED OCTOBER 1990 



EPIC is a trademark of Texas Instruments Incorporated, 


PRODUCT PREVIEW documents contain information on products in the 
formative or design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54AC11833,74AC11833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3448, MARCH 1990-REVISED OCTOBER 1990 


INPUTS 

OEB 

OEA 

CLR 

CLK 

Ai 

2 of H’s 

Bit 

2 Of H’s 

L 

H 

X 

X 

Odd 

Even 

NA 

H 

L 

H 

t 

NA 

Odd 

Even 


Function Table 


OUTPUT AND I/O 


B PARITY ERR 





NA = Not applicable, NC = No change, X = Don t care 

t Summation of hi gh-lev el inputs includes PARITY along with Bi inputs. 

t In this mode, the ERR output, when clocked, shows inverted parity of the A bus. 

logic diagram (positive logic) 
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54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D34gJMARCmg90^REVISEDOCT^^ 


Error-Flag Function Table 


INPUTS 

INTERNAL 

TO DEVICE 

OUTPUT 

PRE-STATE 

OUTPUT 

FUNCTION 

CLR 

CLK 

POINT “P” 

Ei^n-1 

ERR 

H 

t 

H 

H 

H 


H 

t 

X 

L 

L 

Sample 

H 

t 

L 

X 

L 


L 

X 

X 

X 

H 

Clear 


ERR n-1 represents the state of the ERR output before any changes at CLR, CLK, or point “P". 


error-flag waveforms 

OEB- 


CLK 


tw 


Bi + PARITY 






'su 

k-‘h 


*su 


tw 


EVEN 


tPHL->| 

I 

^ j 

I H 

I 

I 


ERR 
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54AC11833,74AC11833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3448, MARCH 1990-REVISED OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND pins . ±225 mA 

Storage temperature range .- 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC11833 

74AC11833 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

v 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

v 

Vcc = 4.5V 

3.15 

3.15 

Vcc = 5.5V 

3.85 

3.85 

V|L Low-level input voltage 

> 

CO 

II 

O 

0.9 

0.9 

v 

Vcc = 4.5V 

1.35 

1.35 

Vcc = 5.5V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

v 

Vq Output voltage 

0 Vqq 

0 Vqc 

v 

Iqh High-level output current 

> 

CO 

II 

O 

-4 

-4 

mA 

Vqq = 4.5 V 

-24 

-24 

Vcc = 5.5V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vqc = 4.5 V 

24 

24 

Vcc = 5.5V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

nsN 

Ta Operating free-air temperature 

-55 125 

in 

00 

o 

1 

°C 


, Texas 
Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-56 












54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3448. MARCH 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54AC11833 

74AC11833 

UNIT 

MIN TYP max 

MIN MAX 

MIN MAX 

'oh 

ERR 

Vq = Vcc 

5.5 V 

0.5 

10 

5 

pA 

VqH 

All outputs except 

ERR 

IOH=-50^A 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

|qI_I = -50 mAt 

5.5 V 


3.85 


IqI^ = - 75 mAt 

5.5 V 



3.85 

VoL 

Iql = 50 pA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

'OL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 



Vq = Vcc GND 

5.5 V 

±0.5 

±10 

±5 

pA 



V| = Vcc or 

5.5 V 

±0.1 

± 1 

± 1 

pA 



V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

pA 


OEA, OEB, CLK, 

and CLR 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports, 

PARITY 

Vq = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Note 2) 





Ta = 25X 

54AC11833 

74AC11833 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 



CLK high 

5 

5 

5 


tw 

Pulse duration 

CLK low 

5 

5 

5 

ns 



CLR low 

5 

5 

5 


tsu 

Setup time before CLKf 

Bi and PARITY 

14 

14 

14 

ns 

CLR inactive 

2 

2 

2 

th 

Hold time after CLK f, Bi and PARITY | 

0 

0 

0 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54AC11833,74AC11833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3448, MARCH 1990-REVISED OCTOBER 1990 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 





Ta = 25°C 

54AC11833 

74AC11833 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 



CLK high 

5 

5 

5 


tw 

Pulse duration 

CLK low 

5 

5 

5 

ns 



CLRIow 

5 

5 

5 



Setup time before CLKf 

Bi and PARITY 

14 

14 

14 


tsu 

CLR inactive 

2 

2 

2 

ns 

th 

Hold time after CLK t. Bi and PARITY | 

0 

0 

0 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vqc = 5 V, T/^ = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 


Outputs enabled 

AtoB 

Cl = 50 pF, 

f = 1 MHz 

87 

pF 

Cpd Power dissipation capacitance per transceiver 

Bto A 

60 

Outputs disabled 

Ato B 

Cl = 50 pF, 

f=: 1 MHz 

28 

pF 


Bto A 

8 
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• Inputs are TTL-Voltage Compatible 

• High-Speed Bus Transceivers With Parity 
Generator/Checker 

• Parity-Error-Flag Open-Drain Output 

• Register for Storage of the Parity-Error Flag 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vqc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"" (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS 

description 

The 'ACT11833 is an 8-bit to 9-bit parity 
transceiver designed for two-way communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bu s to th e A bus with its corresponding parity bit, 
the ERR outputwillindicatewhetheror notan error 
in the B da ta h as occ urred. The output enable 
inputs OEA and OEB can be used to disable the 
device so that the buses are effectively isolated. 


54ACT11833,74ACT11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3449, MARCH 1990-REVISED OCTOBER 1990 


54ACT11833 ... JT PACKAGE 
74ACT11833 ... DW OR NT PACKAGE 
(TOP VIEW) 


1 

T- 

28 

]OEA 

2 

27 

]OEB 

3 

26 

]B1 

4 

25 

] B2 

5 

24 

]B3 

6 

23 

]B4 

7 

22 

] Vcc 

8 

21 

] ^cc 

9 

20 

] B5 

10 

19 

]B6 

11 

18 

]B7 

12 

17 

] B8 

13 

16 

jcLR 

14 

15 

jcLK 


54ACT11833 ... FK PACKAGE 
(TOP VIEW) 


CM CO 't O O to 
£D CD CQ ;> ;> m CD 


B1 

/"LJL^OE 

□OTZTO— 
28 27 26 _ 
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B7 

OEB 

]6 

24C 

B8 

OEA 

]7 

23 C 

CLR 

PARITY 

]8 

22 C 

CLK 

A1 

]9 

21C 

ERR 

A2 

]10 

20 C 

A8 

A3 

]11 

19[ 

A7 


12 13 14 15 16 1718 

..rariiracrirTrnn, 

CZ» Q Q Q lO CO 

< z z z z < < 


A 9-bit parity generator/checker generates a o o o o 

parity-odd output (PARITY) and monitors the 
parity of t he I/O ports with an open-drain parity 

error flag (ERR), ERR is clocked into t he register on the rising edg e of th e CLK input. The error flag register 
is cleared with a low pulse on the CLR input. When both OEA and OEB are low, data is transferred from the 
A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 

The 54ACT11833 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11833 is characterized for operation from - 40®C to 85*'C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products In the 
formative or design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54ACT11833,74ACT11833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3449. MARCH 1990-REVISED OCTOBER 1990 


Function Table 


INPUTS 

OUTPUT AND I/O 

FUNCTION 

OEB OEA CLR CLK ^ 

A B PARITY iRR 

L H X X NA 

NA A Jj NA 

HHUSIBiii 

H L H t NA 

B NA NA L 

B Data to A Bus and 

Check Parity 

X X L X X X 

X NA NA H 

Clear Error Flag Register 

H Nof X 

1 Y 

« H t Odd 

H I Even 

NC 

Z Z Z H 

L 

Isolationt 

L L X X NA 

NA A L NA 

A Data to B Bus and 
Generate Inverted Parity 


NA = Not applicable, NC = No change, X = Don’t care 
t Summation of hi gh-lev el inputs includes PARITY along with Bi inputs. 

+ In this mode, the ERR output, when clocked, shows Inverted parity of the A bus. 


logic diagram (positive logic) 
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54ACT11833,74ACT11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3449. MARCH 1990-REVISED OCTOBER 1990 


Error-Flag Function Table 


INPUTS 

INTERNAL 

TO DEVICE 

OUTPUT 

PRE-STATE 

OUTPUT 

FUNCTION 

CLR 

CLK 

POINT “P” 

ERR n-1 


H 

t 

H 

H 

H 


H 


X 

L 

L 

Sample 

H 

t 

L 

X 

L 


L 

X 

X 

X 

H 

Clear 


ERR n-1 represents the state of the ERR output before any changes at CLR, CLK, or point “P”. 


error-flag waveforms 

OEB - 
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Bl + PARITY 
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tw 
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CLR 


<PHL-^ 

1 

r 

1 ! 
1 1 

[♦-tPLH 

iRR 
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54ACT11833,74ACT11833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3449, MARCH 1990-REVISED OCTOBER 1990 _ 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5Vto7V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V] > Vqq) ... ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND pins . ±225 mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 




54ACT11833 

74ACT11833 

UNIT 



MiN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

2 

v 

V|L 

Low-level input voltage 

0.8 

0.8 

v 

V| 

Input voltage 

0 

vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

»OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


Tfyas ^ 
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54ACT11833,74ACT11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3449. MARCH 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11833 

74ACT11833 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

All outputs except 

eM 

IOH = -50tAA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh =“24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh =“50 TiA* 

5.5 V 


3.85 


Iqh =- 75 mA* 

5.5 V 



3.85 

VOL 

Iql = 50 ^A 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = 50 mA* 

5.5 V 


1.65 


lOL = 75 mAt 

5.5 V 



1.65 

'1 

OEA, OEB, CLK, 

and CLR 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 

(xA 

>02 

A or B ports, 
PARITY* 

Vo = Vcc or GND 

5.5 V 

±0.5 

± 10 

±5 

pA 

'CO 

V|=VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

|xA 

AlcC^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

OEA, OEB, CLK, 

and CLR 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports, 

PARITY 

Vo = Vcc or GND 

5V 

12 




t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqc- 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 





Ta = 25‘’C 

54ACT11833 

74ACT11833 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 



CLK high 

5 

5 

5 


tw 

Pulse duration 

CLK low 

5 

5 

5 

ns 



CLR low 

5 

5 

5 



Setup time before CLKf 

Bi and PARITY 

14 

14 

14 

ns 

^su 

CLR inactive 

2 

2 

2 

th 

Hold time after CLK t, Bi and PARITY | 

0 

0 

0 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vqc = 5 V, = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 


Outputs enabled 



87 


Cpd Power dissipation capacitance per transceiver 


60 

Outputs disabled 



28 



IQQQQIIII 

8 
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I * High-Speed Bus Transceivers With Parity 
I Generator/Checker 

I • Parity-Error-Flag Open-Drain Output 

I • Register for Storage of the Parity-Error Flag 


• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPiC^'’ (Enhanced-Performance impianted 
CMOS) 1-|Am Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 


* Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPS 


54AC11853, 74AC11853 
8-BlT TO 9-BIT PARITY BUS TRANSCEIVERS 

_D3473. MARCH 1990 


54AC11853 ... JT PACKAGE 
74AC11853 ... DW OR NT PACKAGE 
(TOP VIEW) 



54AC11853 ... FK PACKAGE 


description 

The 'AC11853 is an 8-bit to 9-bit parity transceiver 
designed for two-way communication between 
data buses. When data is transmitted from the A 
bus to the B bus, a parity bit is generated. When 
data is transmitted from the B bus to the A bus with 
its corresponding parity bit, the ERR output will 
indicate whether or not an error in the B dat a has 
occurred. The output-enable inputs OEAand OEB 
can be used to disable the device so that the buses 
are effectively isolated. 


]5 
]6 
]7 
PARITY ] 8 


B1 

OEB 

OEA 


(TOP VIEW) 

CM CO ■<4- o O 
CD CD CQ ^ CD CQ 

'' o ' o ' o ' t^jo ' OO" ' 


4 3 2 1 28 27 26 _ 

25 C B7 

24 C B8 
23 C CLR 
22[ LE 

A1 P 9 21 [ ERR 

A2 3 10 20 C A8 

A3 ] 11 19[ A7 

12 13 14 15 16 1718 

oriirirzioino_ 


A 9-bit parity generator/checker generates a 
parity-odd output (PARITY) and monitors the 

parity of t he I/O ports with an open-drain parity- _ _ 

error flag (ERR). ERR can be either passed, sampled, stored, or cleare d from the latch using t he LE and CLR 
control inputs. The error flag register is cleared with a low pulse on the CLR input. When both OEA and OEB 
are low, data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced 
error condition that gives the designer more system diagnostic capability. 


"5 Q Q CD Q 1^2 <0 
< z z z z < < 
0000 


The 54AC11853 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74AC11853 is characterized for operation from - 40°C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products in the 
formative or design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


logic symbol^ 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984. 
Pin numbers shown are for DW, JT, and NT packages. 


D3473, MARCH 1990 
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54AC11853,74AC11853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 



NA = Not applicable, NC = No change, X = Don’t care 
t Summation of high-level inputs in clude s PARITY along with Bi inputs. 
^ Output states sh own a ssume the ERR output was previously high. 


§ In this mode, the ERR output, when enabled, shows inverted parity of the A bus. 
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54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3473, MARCH 1990 

error-flag waveforms 


OEB 


OEA 


Bi 


TTLJLAnJTJTJ^ 


EVEN 


ODD 


I 

I 






"firuij 

1 

1 

1 

1 

1 

1 




1 1 

1 1 

14 — PASS ^ 

L ! 

^ STORE -41 CLEAR | 

1 

1 

1 SAMPLE —4 


ERROR FLAG FUNCTION TABLE 


INPUTS 

INTERNAL 

TO DEVICE 

POINT “P” 

OUTPUT 

PRE-STATE 

ERRr^lt 

OUTPUT 

ERR 

FUNCTION 

LE 

CLR 

L 

L 

L 

H 

X 

L 

H 

PASS 



L 

X 

L 


L 

H 

X 

L 

L 

SAMPLE 



H 

H 

H 


H 

L 

X 

X 

H 

CLEAR 




L 

L 


H 

H 

X 

H 

H 

STORE 


t ERRn-1 represents the state of the ERR output before any changes at CLR, LE, or point P. 
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S4AC11853,74AC11853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3473, MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5Vto7V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) ... - 0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vcc) .. ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through Vcc or GND pins . ± 200 mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC11853 

74AC11853 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc=3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V||_ Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

IqH High-level output current 

> 

CO 

II 

O 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

nsA/ 

T/\ Operating free-air temperature 

-55 125 

in 

CO 

o 

1 

°C 
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54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

_D3473. MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11853 

74AC11853 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

iqh 

ERR 

< 

O 

II 

< 

o 

o 

5.5 V 

0.5 

10 

5 

liA 

VOH 

All outputs 
except ERR 

IOH=-50|aA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

Iqh =- 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh =-50 mAt 

5.5 V 


3.85 


Iqh =- 75 mAt 

5.5 V 



3.85 

VoL 

IOL = 50hA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

'oz 

A or B ports, 

PARITY 

Vq = Vcc O'' GND 

5.5 V 

±0.5 

±10 

± 5 

pA 

i| 

0^, Mb, LE, 
and CLR 

Vi = Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 

pA 

Icc 


V|=VccorGND, lo = 0 

5.5 V 

8 

160 

80 

liA 

Ci 

Ma, Mb, LE, 
and CLR 

V| = Vcc 01* gnd 

5V 

4.5 



PF 

Cio 

A or B ports, 

PARITY 

Vq = Vcc O'” QtJD 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range Vcc = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Note 2) 





Ta = asx 

54AC11853 

74AC11853 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 



LEhigh 

5 

5 

5 


tw 

Pulse duration 

LE low 

5 

5 

5 

ns 



CLR low 

5 

5 

5 



Setup time before LEf 

Bi and PARITY 

14 

14 

14 

ns 

Isu 

CLR inactive 

2 

2 

2 

th 

Hold time, Bi and PARITY after LET | 

0 

0 

0 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54AC11853,74AC11853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3473, MARCH 1990 


timing requirements over recommended operating free-air temperature range, Vqq =: 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 





Ta = 25“C 

54AC11853 

74AC11853 

UNIT 




MIN MAX 

MIN , MAX 

MIN MAX 



LEhigh 

5 

5 

5 


tw 

Pulse duration 

LElow 

5 

5 

5 




CLRIow 

5 

5 

5 



Setup time, before LEi 

Bi and PARITY 

14 

14 

14 

ns 

hu 

CLR Inactive 

2 

2 

2 

th 

Hold time, Bi and PARITY after LEi 


0 

0 

0 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, = 25‘’C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per.transceiver 

Outputs enabled 

Ato B 

Cl = 50 pF, f = 1 MHz 

87 

pF 

BtoA 

60 

Outputs disabled 

Ato B 

28 

BtoA 

8 
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54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


• High-Speed Bus Transceivers With Parity 
Generator/Checker 

• Parity-Error-Fiag Open-Drain Output 

• Register for Storage of the Parity-Error Fiag 

• inputs are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC* (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125X 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

The 'ACT11853 is an 8-bit to 9-bit parity 
transceiver designed for two-way communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bu s to th e A bus with its corresponding parity bit, 
the ERR output will indicate whether or not an error 
in the B da ta h as occ urred. The output-enable 
inputs OEA and OEB can be used to disable the 
device so that the buses are effectively isolated. 


D3474. MARCH 1990-REVISED OCTOBER 1990 


54ACT11853 ... JT PACKAGE 
74ACT11853 ... DW OR NT PACKAGE 
(TOP VIEW) 


PARITY [ 

“T 

1 

T~ 

28 

A1[ 

2 

27 

A2[ 

3 

26 

A3[ 

4 

25 

A4[ 

5 

24 

GND[ 

6 

23 

GND[ 

7 

22 

GND[ 

8 

21 

gnd[ 

9 

20 

A5[ 

10 

19 

A6[ 

11 

18 

A7[ 

12 

17 

A8[ 

13 

16 

err[ 

14 

15 


54ACT11853 ... FK PACKAGE 
(TOP VIEW) 



C\J 

CO 

'it 

o 

o 

LO CO 



CD 

GO 

CD 

:> 

:> 

CD CD 



/ LJ 
T 4 

O 

3 

IZT 

2 

Ol 

1 

CUI 

28 

LJLJ 

27 26 _ 


B1 

]5 





25[ 

B7 

OEB 

]6 





24C 

B8 

0 ^ 

]7 





23 [ 

CLR 

PARITY 

]8 





22 [ 

LE 

A1 

]9 





21 C 

ERR 

A2 

]10 





20 [ 

A8 

A3 

]11 





19[ 

A7 


12 

_O 

13 

O 

14 

JZL 

15 

JH 

16 

dJ 

1718 

OO_ 



Q Q Q Q 42 
< Z Z Z 2 < < 


A 9-bit parity generator/checker generates a ^ ^ ^ 

parity-odd output (PARITY) and monitors the _ _ 

parity of the I/O ports with an open-drain parity -error fiag (ERR). ERR can be either passed, sampled, stored, 
or cle ared f rom the latch usin g the LE and C LR control inputs. The error flag register is cleared with a low pulse 
on the CLR input. When both OEA and OEB are low, data Is transferred from the A bus to the B bus and inverted 
parity is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic 
capability. 

The 54ACT11853 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11853 is characterized for operation from - 40®C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products In the 
formative or design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Copyright © 1990, Texas Instruments Incorporated 
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54ACT11853,74ACT11853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3474>1ARCHM99^EVISEDOCTOBE^^ 

logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91 -1984. 
Pin numbers shown are for DW, JT, and NT packages. 


Tfyas ^ 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


2-72 






54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3474, MARCH 1990-REVISED OCTOBER 1990 


logic diagram (positive logic) 



B1~B8 


PARITY 


- ERR 


FUNCTION TABLE 


INPUTS 

OUTPUT AND I/O 

FUNCTION 

OlB OEA CIS Li ^ 

A B PARITY ERR* 

L H X X NA 

NA A NA 

A data to B bus and 

Generate Parity 

H L X L NA 0^'^, 

B NA NA L 

B Data to A Bus and 

Check Parity 

H L H H NA X 

X NA NA NC 

Store Error Flag 

X X L H X X 

X NA NA H 

Clear Error Flag Register 

H H X 

W H H X y 

" ^ X L L Odd ^ 

X L H Even 

NC 

Z Z Z ^ 

L 

Isolations 
(Parity check) 

L L X X NA 

NA A L NA 

A Data to B Bus and 

Generate Inverted Parity 


NA = Not applicable, NC = No change, X = Don't care 
t Summation of high-level inputs in clude s PARITY along with Bi inputs. 

^ Output states sh own a ssume the ERR output was previously high. 

§ In this mode, the ERR output, when enabled, shows inverted parity of the A bus. 


InsttSSSents 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-73 


PRODUCT PREVIEW 



























PRODUCT PREVIEW 


54ACT11853,74ACT11853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3474^^ARan^^REVISEDOaTOBE^^ 

error-flag waveforms 


OEB 


Bi + PARITY 


EVEN 


ODD 












I I ' 

. I ' ' 

ERR 






I 

I 

I_ 




- 4 — 


PASS 



I ' ' 

< > 

-4l4- STORE ->1 CLEAR | SAMPLE -► 


ERROR FLAG FUNCTION TABLE 


INPUTS 

INTERNAL 

TO DEVICE 

POINT “P” 

OUTPUT 
PRE-STATE 
lRRrv-l + 

OUTPUT 

ERR 

FUNCTION 

LE CLR 


L 


L 


L L 

H 

X 

H 

PASS 


L 

X 

L 


L H 

X 

L 

L 

SAMPLE 


H 

H 

H 


H L 

X 

X 

H 

CLEAR 



L 

L 


H H 

X 

H 

H 

STORE 


t ERRn-1 represents the state of the ERR output before any changes at CLR, LE, or point P. 
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54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3474, MARCH 1990-REVISED OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through Vcc pins . ± 200 mA 

Storage temperature range . - 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11853 

74ACT11853 




MiN NOM 

MAX 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

>OH 

High-level output current 

-24 

-24 

mA 

'OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

nsA/ 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 
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PRODUCT PREVIEW 


54ACT11853,74ACT11853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3474. MARCH 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25 *c 

54ACT11853 

74ACT11853 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

All outputs except 
ERR 

•OH=-50fiA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

|QI_j = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


•oh = - 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

l| 

OEA, OEB, LE, 

and CLR 

Vi = Vcc or GND 

5.5 V 

±0.1 

± 1 

±1 

mA 

'oz 

A or B ports, 
PARITY^ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

± 5 


Icc 

V| = VccorGND, lo=^0 

5.5 V 

8 

160 

80 

HEH 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

BEli 

Ci 

OEA, OEB, LE, 

and CLR 

V| = Vcc or GND 

5V 

4.5 



pF 

Cio 

A or B ports, 
PARITY 

Vq = Vcc or GND 

5V 

12 




t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 





Ta = 25“C 

54ACT11853 

74ACT11853 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 



LE high 

5 

5 

5 


tyv 

Pulse duration 

LElow 

5 

5 

5 




CLR low 

5 

5 

5 



Setup time, before LEj 

Bi and PARITY 

14 

14 

14 


tsu 

CLR inactive 

2 

2 

2 


th 

Hold time, Bi and PARITY after LEj 


0 

0 

0 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

AtoB 

Cl = 50 pF, f = 1 MHz 

87 


Bto A 

60 

Outputs disabled 

AtoB 

28 

Bto A 

8 
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I • 3-State Buffer-Type Outputs Drive Bus 
I Lines Directiy 

I * Bus-Structured Pinout 

I • Fiow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"'" (Enhanced-Performance impianted 
CMOS) Process 

• 500-mA Typicai Latch-Up immunity at 
125 ^ 

• Package Options Inciude Piastic “Smail 
Outiine” Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mii 
DIPS 

description 

These dual 4-bit registers feature 3-state outputs 
designed specifically for bus driving. This makes 
these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-blt latches are transparent D-type. 
When the latch enable input (1C or 2C) is high, the 
(Q) outputs will follow the data (D) inputs in true 
form, according to the function table. When the 
latch enable in put is taken low, the outputs will be 
latched. When CLR goes low, the Q outputs go low 
independently of enable C. The outputs are in a 
high-impedance state when OC (output control) is 
at a high logic level. 

The 54AC11873 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11873 is characterized for 
operation from - 40‘’C to 85°C. 


54AC11873,74AC11873 
DUAL 4-BIT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990 


54AC11873 ... JT PACKAGE 
74AC11873 ... DW OR NT PACKAGE 
(TOP VIEW) 



54AC11873 ... FK PACKAGE 
(TOP VIEW) 



^ Q Q Q Q W 

o z Z Z Z o o 
O O O 0 ^ 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 

OC 


c 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

H 

H 

H 

L 

H 

H 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication 
date. Products conform to specifications per the terms of 
Texas instruments standard warranty. Production processing 
does not necessarily include testing of ali parameters. 
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54AC11873,74AC11873 
DUAL 4-BIT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

D3398. JANUARY 1990 

logic symbolt logic diagram, each quad iatch (positive logic) 



+ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, or NT packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^^ 


Supply voltage range, Vqc ... - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND pins . ± 200 mA 

Storage temperature range .- 65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11873,74AC11873 
DUAL 4-BIT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_D3398, JANUARY 1990 


recommended operating conditions 





54AC11873 

74AC11873 





MIN 

NOM MAX 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5V 

3.15 

3.15 

V 



Vcc = 5.5V 

3.85 

3.85 




Vcc=3V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

135 

1.35 

V 



Vcc = 5-5V 

_ 

1.65 


V| 

Input voltage 


0 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 


-4 


lOH 

High-level output current 

Vcc = 4.5 V 


-24 

-24 




Vcc = 5.5 V 


-24 

-24 




Vcc=3V 

12 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

24 




Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

[jjQ^QIII 

Ta 

Operating free-air temperature 


-55 


-40 

85 

"C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



Ta = 25‘’C 

54AC11873 

74AC11873 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50^A 

3V 

2.9 

2.9 

2.9 


4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh =~ 50 mAt 

5.5 V 


3.85 


•oh = - 75 mAt 

5.5 V 



3.85 

VOL 

IOL = 50 jiA 

3V 

0.1 

■BHSn 

0.1 


4.5 V 

0.1 

msmM 

0.1 

5.5 V 

0.1 


0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iqh = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


•OL = ^5 mAt 

5.5 V 



1.65 

IQZ 

Vo = Vcc O'” 

5.5 V 

±0.5 

± 10 

±5 

IxA 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 

HA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

liA 

Ci 

V| = Vcc or GND 


4.5 



PF 

Co 

V| = Vcc or GND 

5V 

13.5 

HHHH 

HHHHI 

PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11873,74AC11873 
DUAL 4-BIT D-TYPE UTCHES 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990_ 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

Ta = 25 °c 

54AC11873 

74AC11873 

UNIT 

MiN MAX 

MIN MAX 

MIN MAX 

tw Pulse duration 

CLR low 

5 

5 

5 

ns 

C high 

5 

5 

5 

tsu Setup time, data before Ci 

Data high 

3 


3 

ns 

Data low 

4 


4 

th Hold time, data after C i 

Data high ^ 

1 


1 

ns 

Data low 

1 

1 

1 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 





Ta = 25°C 

54AC11873 

74AC11873 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 


Pulse duration 

CLR low 

5 

5 

5 

ns 

tw 

C high 

5 


5 


Setup time, data before CJ, 

Data high 

2 


2 

ns 

^su 

Data low 

3 


3 

th 

Hold time, data after Ci 

Data high 

1 


1 

ns 

Data low 

1 

1 

1 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

=:25°C 


54AC11873 

74AC11873 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 



2.8 

8.8 

11.2 

2.8 

14.1 

2.8 

13 

ns 

tPHL 

D 

Q 

2.8 

9 

11.2 

2.8 

13.6 

2.8 


tPLH 


Q 

3 

9.4 

11.8 

3 

14.9 

3 

13.6 

ns 

tPHL 

C 

2.9 

9.4 

11.7 

2.9 

A4.2 

?.9 

13.2 

tPHL 


Q 

2.3 

8.2 

10.3 


2.3 

11.5 

ns 

tpZH 



1.8 

6.4 

8.4 


1.8 

9.7 


tPZL 

OC 

Q 

2.7 

9.9 

12.5 



mm 

HQ 


tPHZ 

OC 


3.8 

6.8 

8.4 

3.8 

9.4 

3.8 

9 


tPLZ 

Q 

3.5 

6.8 

8.5 

3.5 

9.5 

HEEI 

9.1 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54ACT11873 

74ACT11873 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 


Q 

2.2 

5.5 

7.3 

2.2 

9.2 

2.2 

8.4 


tPHL 

D 

2.1 

5.5 

7.2 

2.1 

8.9 

2.1 

8.2 

ns 

tPLH 



2.4 

5.9 

7.8 

2.4 

^9.7 

2.4 

8.9 


tPHL 



2.2 

5.8 

7.6 

2.2 

2.2 

8.7 

ns 

tPHL 

CLR 

Q 

1.7 

5.1 



1.7 


ns 

tPZH 



1.2 

4.1 

5.6 


7 

1.2 

6.4 


tPZL 

Q 

1.9 

5.5 

7.3 

i!9 

9.2 

1.9 

8.5 

ns 

tPHZ 

OC 


3.5 

5.9 

7.4 

3.5 

8.2 

3.5 

7.9 


tPLZ 

Q 

3.3 

5.5 

7 

3.3 

7.9 

3.3 

7.6 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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I • Inputs are TTL-Voltage Compatible 

■ • 3-State Buffer-Type Outputs Drive Bus 
I Lines Directly 

I • Bus-Structured Pinout 


• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125X 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mil 
DIPS 


description 

These dual 4-bit registers feature 3-state outputs 
designed specifically for bus driving. This makes 
these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. 
When the latch enable input (1C or 2C) is high, the 
(Q) outputs will follow the data (D) inputs in true 
form, according to the function table. When the 
latch enable in put is taken low, the outputs will be 
latched. When CLR goes low, the Q outputs go low 
independently of enable C. The outputs are In a 
high-impedance state when OC (output control) is 
at a high logic level. 

The 54ACT11873 Is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11873 is characterized for 
operation from - 40°C to 85°C. 


54ACT11873, 74ACT11873 
DUAL 4-BIT D-TYPE UTCHES 
WITH 3-STATE OUTPUTS 

_D3399, FEBRUARY 1990 


54ACT11873 ... JT PACKAGE 
74ACT11873 ... DW OR NT PACKAGE 
(TOP VIEW) 



54ACT11873 ... FK PACKAGE 
(TOP VIEW) 

CM CO r-i CM 

Q Q Q R R Q Q 

•r- 'r- T- ::r CM CM 

✓ .Otj OX_jOLJ U — 

- 4 3 2 1 28 27 26 _ 

1D1J5 25C 2D3 

ICJiR 3 6 24C 2 D4 

10c ] 7 23[ 2^ 

1C ] 8 22C 20c 

1Q1 ] 9 2l[ 2C 

1Q2 ] 10 20C 2Q4 

1Q3 3 11 19[ 2Q3 

12 13 14 15 16 1718 

.anof^ojno. 


^ Q Q Q Q ^ CM 

o z z z z o o 

^ o 0 0 0 CM CM 


FUNCTION TABLE 


INPUTS 1 

OUTPUT 

Q 

OC 

CiM 

c 

D 

L 

L 

X 

X 

L 

L 

H 

H 

H 

H 

L 

H 

H 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

2 


EPIC is a trademark of Texas Instruments Incorporated. 
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54ACT11873,74ACT11873 
DUAL 4-BIT D-TYPE UTCHES 
WITH 3-STATE OUTPUTS 

D3399, FEBRUARY 1990 


logic symbolt 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, or NT packages. 


logic diagram (positive logic) 
each quad latch 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vcq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V; < 0 or V; > Vqq) . ± 20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND pins . ± 200 mA 

Storage temperature range .- 65°C to 150°C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11873,74ACT11873 
DUAL 4-BIT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

D3399, FEBRUARY 1990_ 


recommended operating conditions 



54ACT11873 

74ACT11873 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

_ ^ _ 

2 

V 

V|L 




V 

'mm 




0 

Vcc 

V 



_ ^ 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

mm 

-24 



•OL 

Low-level output current 


24 

24 


At/Av 

Input transition rise or fall rate 

^ 0 


0 

10 

nsN 

Ta 

Operating free-air temperature 

-55 


-40 

85 

°C 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta == 25X 

54ACT11873 

74ACT11873 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh =-50 [iA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

I 0 H = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iq^^ = - 50 mAt 

5.5 V 


3.85 


IqI^=- 75 mAt 

5.5 V 



3.85 

Vql 

IOL = 50 |xA 

4.5 V 

0.1 

0.1 

0.1 


5.5 V 

0.1 

mm&m 

0.1 

•OL = 24 mA 

4.5 V 

0.36 


0.44 

5.5 V 

0.36 


0.44 

•OL = 50 mAt 

5.5 V 




•OL = 75 mAt 

5.5 V 



1.65 

•oz 

Vo = Vcc o*’ 

5.5 V 

±0.5 

±10 

±5 

H&H 

•i 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

HSH 

•cc 

V|=VccorGND. Iq = 0 

5.5 V 

8 

160 

80 

HESH 

AlcC^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 


Ci 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

13.5 

HHHHH 

HHHHH 

PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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54ACT11873,74ACT11873 
DUAL 4-BIT D-TYPE UTCHES 
WITH 3-STATE OUTPUTS 

_D3399, FEBRUARY 1990 


timing requirements over recommended operating free-afr temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

Ta := 25“C 

54ACT11873 

74ACT11873 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

tyv Pulse duration 

CTlow 

5 

5 

5 

ns 

Enable C high 

5 

® .A 

5 

tsu Setup time, data before C i 

Data high 

6 


6 

ns 

Data low 

3 


3 

th Hold time, data after C1 

Data high 

0 


0 

ns 

Data low 

0 

0 

0 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


54ACT11873 

74ACT11873 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 


Q 

4.4 

7.2 

8.8 

4.4 

10.9 

4.4 

10 

ns 

tPHL 

D 

3 

6.6 

9.1 

3 

10.9 

3 

10.2 

tPLH 



4.7 

8.1 

10 

4.7 


4.7 

11.3 

ns 

tPHL 

C 


5.2 

8.9 

10.9 

5.2^4:^}§.3 

5.2 

12.3 

tPHL 

CLR 

Q 

2.9 

6.5 

9 


2.9 

10 

ns 

tPZH 



1.9 

4.9 

7.1 


8.5 

1.9 

8 


tPZL 


Q 

2.7 

6.4 

9.1 

^.7 

11.1 


BEO 

ns 

tPHZ 

OC 


5.7 

8 

9.5 

5.7 

10.6 

mm 

BEQ 


tPLZ 

Q 

5.2 

7.8 

9.1 

WESM 

mfiU 

5.2 

9.8 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

40 

pF 

Outputs disabled 

7 
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I • 3-State Buffer-Type Outputs Drive Bus 

I Lines Directly 

I • Asynchronous Clear 

I • Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

• EPiC^'’ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPS 

description 

The 54AC11874 and 74AC11874 contain dual 
4-bit registers featuring 3-state outputs designed 
specifically for bus driving. This makes these 
devices particularly suitable for implementing 
buffer registers, I/O ports, and working registers. 

The edge-triggered flip-flops enter data on the 
low- to-hig h transition of the clock. The ’AC11874 
has CLR i nputs and noninverting outputs. Taking 
this input (CLR) low causes the four Q outputs to 
go low independently of the clock. 

The 54AC11874 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11874 is characterized for 
operation from -40°C to 85°C. 
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DUAL 4-BIT D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3446, MARCH 1990-REVISED OCTOBER 1990 



EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA 
information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


, Texas ^ 
Instruments 


POST OFFiCE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1990, Texas Instruments Incorporated 


2-86 




logic symbolt 



20 

ID 1 V 

10 

19 


11 

18 


12 

17 


13 





54AC11874,74AC11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 

□3446. MARCH 1990-REVISED OCTOBER 1990 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 1 

OUTPUT 

OE 

CLR 

CLK 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

t 

H 

H 

L 

H 

T 

L 

L 

L 

H 

L 

X 

QO 

H 

X 

X 

X 

Z 


t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


logic diagram (positive logic) 
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54AC11874,74AC11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3446, MARCH 1990-REVISED OCTOBER 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc . 

Input voltage range, Vj (see Note 1) . 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) • • • 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 
Continuous current through Vcc o*” ^ND pins . 
Storage temperature range .. 


. -0.5Vto7V 

- 0.5 V to Vcc + 0.5 V 
-0.5VtoVcc + 0.5 V 

. ±20mA 

. ±50mA 

. ±50mA 

.± 200mA 

.-55°C to150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC11874 

74AC11874 

UNIT 




MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



Vcc=3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




> 

CO 

.11 

O 

0.9 

0.9 


V|L 

Loiw-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 


1.65 


V| 

Input voltage 




0 

Vcc 

V 

Vo 

Output voltage 


IIIIIIIQ 

mmsm 

0 

Vcc 

V 



Vcc = 3V 


-4 


'OH 

High-level output current 

Vcc = 4.5 V 


-24 

-24 




Vcc = 5.5 V 


-24 

-24 




> 

CO 

II 

O 

12 

12 


'OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

nsA/ 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 
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54AC11874,74AC11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 

_D3446, MARCH 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54AC11874 

74AC11874 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50^A 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

Ioh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = “ 50 mAt 

5.5 V 


3.85 


I0H=-75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 fiA 

3 V 

0.1 

A 0-1 

0.1 

V 

4.5 V 

0.1 


0.1 

5.5 V 

0.1 


0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

'oz 

Vq = Vqq or GND 

5.5 V 

±0.5 

±10 

±5 

fiA 

l| 

V| = Vcc or gnd 

5.5 V 

±0.1 

±1 

±1 

^A 

'cc 

V| = VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

|xA 

Ci 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

Vq = Vcc or GND 

5V 

13.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 



DADAMPTPD 

Ta = 25“C 

54AC11874 

74AC11874 

UNIT 




MIN MAX 

MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 


o 

o> 

o 

0 60 

0 

60 

MHz 


Pulse duration 

CLR low 

4 

A 

4 

ns 

tw 

CLK high or low 

8.3 


8.3 

^su 

Setup time before CLKf 

Data 

3 


3 

ns 

CLR inactive 

1.5 


1.5 

th 

Hold time after CLKf 

Data 

1 

1 

1 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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54AC11874,74AC11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3446, MARCH 1990-REVISED OCTOBER 1990_ 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

Ta = 25‘’C 

54AC11874 

74AC11874 

IIQQI 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 125 

0 125 

0 125 

HOSI 

fw Pulse duration 

CLR low 

4 

■mssi 

4 

mn 

CLK high or low 

4 


4 

tsu Setup time before CLKf 

Data 

2 

immm 

2 


CLR inactive 

1.5 


1.5 



1 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3 V ± 0.3 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 



54AC11874 

74AC11874 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN MAX 

MIN 

MAX 

^max 



60 

60 

60 

MHz 

tPLH 

CLK 

Any Q 

2.9 

7.3 

11 


2.9 

12.5 


tPHL 

keh 

8.8 

IQQ 


3.7 

14.6 

tPHL 

CLR 

Any Q 

3.9 

9.3 

14 


im^i 

IIQQ 


tPZH 

OE 

Any Q 

2.1 

5.6 

8.7 


2.1 

9.8 

ns 

tpZL 

3.1 

8.4 

13.1 

16 

3.1 

14.9 

tPHZ 

OE 

Any Q 

4 

6.2 

8.2 

4 8.9 

4 

8.7 

ns 

tPLZ 

3.9 

6.3 

8.5 

3.9 9.3 

3.9 

9 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

s: 25 °c 


54AC11874 

74AC11874 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN MAX 

MIN 

MAX 

^'max 



125 

125 

125 

MHz 

tPLH 

CLK 

Any Q 

2.3 

5.2 

7.4 

2.3 9 

2.3 

8.3 


tPHL 

2.9 

6.1 

8.6 


2.9 

9.6 

tPHL 


Any Q 

2.9 

6.3 

8.9 

mmm 


10 

ns 

tpZH 

OE 

Any Q 

1.5 

4 

5.9 


1.5 

6.6 


tPZL 

2.3 

5.4 

7.8 


2.3 

8.8 

tPHZ 


Any Q 

3.8 

wm 

BEI 

3.8 8 

3.8 

7.7 


tPLZ 

HEBi 

5.5 

Bl 

3.7 7.8 

BEQI 

MB 



NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, T/v = 25®C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

Cl * 50 pF, f = 1 MHz 

31 

PF 

Outputs disabled 

13 
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I • Inputs are TTL-Voltage Compatible 

I • 3-State Buffer-Type Outputs Drive Bus 

I Lines Directly 

I * Asynchronous Clear 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC^” (Enhanced-Performance Implanted 
CMOS) 1-|xm Process 

• 500-mA Typical Latch-Up immunity at 
125°C 

• Package Options include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS 

description 

The 54ACT11874 and 74ACT11874 contain dual 
4-bit registers featuring 3-state outputs designed 
specifically for bus driving. This makes these 
devices particularly suitable for implementing 
buffer registers, I/O ports, and working registers. 

The edge-triggered flip-flops enter data on the 
low- to-hig h transition of the clock. The ’ACT 11874 
has C LR inputs and noninverting outputs. Taking 
CLR low causes the four Q outputs to go low 
independently of the clock. 

The 54ACT11874 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11874 is characterized for 
operation from - 40°C to 85°C. 
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54ACT11874 ... JT PACKAGE 
74ACT11874 ... DW OR NT PACKAGE 
(TOP VIEW) 


1D1 

10E 

1CLK 

1Q1 

1Q2 

1Q3 


1 0E 

1CLR 

1D1 

1D2 

1D3 

1D4 

Vcc 

Vcc 

2D1 

2D2 

2D3 

2 D4 

2^ 

20E 


54ACT11874 ... FK PACKAGE 
(TOP VIEW) 



1CLK| 

1 

-^28] 

IQll 

2 

27 ] 

1021 

3 

26 ] 

1031 

4 

25] 

1041 

5 

24 ] 

GNoj 

6 

23 ] 

GNoj 

7 

22 ] 

GND[ 

8 

21] 

GND[ 

9 

20 ] 

201 [ 

10 

19] 

202 [ 

11 

18 ] 

203 [ 

12 

17] 

204 [ 

13 

16] 

2CLK[ 

14 

15] 


2D3 

2 D4 

2^ 

20E 

2CLK 

2Q4 

2Q3 
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54ACT11874,74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3447, MARCH 1990-REVISED OCTOBER 1990 


FUNCTION TABLE 
(each flip-flop) 


1 INPUTS 1 

OUTPUT 


aJR 

CLK 

D 

0 

L 

L 

X 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

2 


logic symboit 


logic diagram (positive iogic) 




2D1 - 1D 1 V 2Q1 

2D2 — - 11 202 

2D3 ^ 12 203 

2D4 JZ 13 204 

t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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54ACT11874,74ACT11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 

_D3447, MARCH 1990-REVISED OCTOBER 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Input voltage range, V| (see Note 1) . - 0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V( < 0 or Vj > Vcc) . ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, \q (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND pins . ± 200mA 

Storage temperature range .- 55°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11874 

74ACT11874 

UNIT 



MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

. A 0-8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

I 

IV) 

.p- 

-24 

mA 

'OL 

Low-level output current 

, ’ 24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 125 

-40 

85 

°C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta=:25“C 

54ACT11874 

74ACT11874 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


IOH = -50 hA 

4.5 V 

4.4 

4.4 

4.4 



5.5 V 

5.4 

5.4 

5.4 


VOH 

Iqh =” 24 mA 

4.5 V 

3.94 

3.7 

3.8 

V 

5.5 V 

4.94 

4.7 

4.8 



'oh =-50mA^ 

5.5 V 


3.85 




Iqh = ~ 75 mA^ 

5.5 V 



3.85 



Iql = 50 |jA 

4.5 V 

0.1 

_^ 

0.1 



5.5 V 

0.1 

A' 

s 0.1 

0.1 


VOL 

Iql = 24 mA 

4.5 V 

0.36 


yV.5 

0.44 

V 

5.5 V 

0.36 


0.5 

0.44 



Iql = 80 

5.5 V 



1.65 




'OL = 75 mA^ 

5.5 V 



1.65 


'oz 

Vo = Vqq or GND 

5.5 V 

±0.5 

± 10 

±5 

fxA 

l| 

V| = Vqq or GND 

5.5 V 

±0.1 

± 1 

± 1 

|aA 

'cc 

V|=VQQorGND, Iq = 0 

5.5 V 

8 

160 

80 

fxA 

AICC^ 

One input at 3.4 V, 
other inputs at GND or Vqq 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vqq or GND 

5V 

4.5 



PF 

Co 

Vq = Vqq or GND 

5V 

13.5 



pF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms, 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 
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54ACT11874,74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3447, MARCH 1990-REVISED OCTOBER 1990_ 


timing requirements over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 


PARAMETER 

Ta = 25“C 

54ACT11874 

74ACT11874 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 125 

0 125 

0 125 


tw Pulse duration 

CLR low 

4 

HOISHI 

4 

CLK high or low 

4 

mmsgm 

4 

tsu Setup time before CLKf 

Data 

5 


5 

CLR low 

2 


2 

th Hold time after CLKf 

Data 

1 

1 

1 

ns_ 


NOTE 2 : Load circuits and voltage waveforms are shown in Section 1. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 2) 



NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


I • Full Look-Ahead for High-Speed 

I Operations on Long Words 

• Arithmetic Operating Modes: Addition, 

' Subtraction, Shift Operand A One Position, 
Magnitude Comparison, Pius Tweive Other 
Arithmetic Operations 

• Logic Function Modes Exciusive-OR, 
Comparator, AND, NAND, OR, NOR, Plus 
Ten Other Logic Operations 

• Provides Status Register Checks 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"'" (Enhanced-Performance Impianted 
CMOS) 1-^im Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


EPIC is a trademark of Texas Instruments Incorporated. 
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54AC11881 ... JT PACKAGE 
74AC11881 ... DW OR NT PACKAGE 
(TOP VIEW) 



54AC11881 ... FK PACKAGE 
(TOP VIEW) 


o o 

CO o T- O O c\j CO 
|<|CQ ICQ >> ICQ ICQ 



o o o o 


PRODUCT PREVIEW documents contain information on products in the 
formative or design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54AC11881,74AC11881 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3479, MARCH 1990 

signal designations 

In both Figures 1 and 2, the polarity indicators ( l^) indicate that the associated input or output is active-low 
with respect to the function shown Inside the symbol and the symbols are the same in both figures. The signal 
designations in Figure 1 agree with the indicated internal functions based on active-low data and are for use with 
the logic functions and arithmetic operations shown in Table 1. The signal designations have been changed in 
Figure 2 to accommodate the logic functions and arithmetic operations for the active-high data given in Table 2. 


’AC11881 ’AC11881 



FIGURE 1 FIGURE 2 

(USE WITH TABLE 1) (USE WITH TABLE 2) 

Pin numbers shown are for DW, JT, and NT packages. 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3479, MARCH 1990 


description 

The 'AC11881 arithmetic logic units (ALU)/function generators have a complexity of 77 equivalent gates on a 
monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in Tables 1 
and 2. These operations are selected by the four function-select lines (SO, S1, S2, S3) and include addition, 
subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs, 
G and P, for the four bits in the package. When used in conjunction with the 54AC11882 or 74AC11882 full carry 
look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition times shown 
previously illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. The method of cascading 'AC11882 circuits with these ALUs to provide multilevel full carry 
look-ahead is illustrated under signal designations. 

If high speed is not of Importance, a ripple-carry input (Cn) and a ripple-carry output (Cn+ 4 ) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths 
can be performed without enternal circuitry. 

The ’AC11881 will accommodate active-high or active-low data if the pin designations are interpreted as follows: 


PIN NUMBER 

28 

24 

27 

23 

26 

20 

25 

19 

4 

5 

10 

11 

1 

14 

12 

13 

Active-low data (Table 1) 

AO 

BO 

A1 

B1 


B2 

A3 

m 

FO 

FI 

F2 

F3 

Cn 

Cn+4 

P 

Q 

Active-high data (Table 2) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

Cp 

Cn+4 

x 

Y 


Subtraction is accomplished by 1 ’s complement addition, where the 1 ’s complement of the subtrahend is 
generated internally. The resultant output is A-B-1, which requires an end-around or forced carry to provide A-B. 

The 'AC11881 can also be utilized as a comparator. The A=B output is internally decoded from the function 
outputs (FO, FI, F2,F3) so that when two words of equal magnitude are applied at the A and B Inputs, it will 
assume a high level to indicate equality (A=B). The ALU must be in the subtract mode with Cn=H when 
performing this comparison. The A=B output is open-collector so that it can be wire-AND connected to give a 
comparison for more than four bits. The carry output (Cn+ 4 ) can also be used to supply relative magnitude 
information. Again, the ALU must be placed in the subtract mode by placing the function select input S3, S 2 , 
SI, SO at L, H, H, L, respectively. 


INPUT Cn 

OUTPUT Cn+4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

H 

H 

AaB 

A^B 

H 

L 

A< B 

A> B 

L 

H 

A>B 

A< B 

L 

L 

AsB 

AaB 


These circuits have been designed to not only incorporate all of the designer’s requirements for arithmetic 
operations, but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. 
These logicfunctionsare selected by use of the four function-select inputs (SO, S1, S2, S3) with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND, AND, NOR, and OR functions. 

The 'AC11881 has the same pinout and same functionality as the 'AC11181 except for the P, G, and 
Cn + 4 outputs when the device is in the logic mode (M = H). 
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54AC11881,74AC11881 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3479, MARCH 1990 


description (continued) 

In the logic mode, the 'ACT 11881 provide the user with a status check on the input words A and B and the output 
word R While In the logic mode, the P, G, and 0^ + 4 outputs supply status information based upon the following 
logical combinations: 

P = FO + FI + F2 + F3 
G = H 

+ 4 = P^n- 


Function Tables for input Bits Equal/Not Equal 
so r S3 = H, S1 = S2 = L, AND M = H 


Cn 

DATA INPUTS 

OUTPUTS 

G 

P 

Cn+4 

H 

A0 = B0 

II 

l< 

CM 

ICQ 

II 

A3 = B3 

H 

L 

H 

L 

A0= BO 

A1 =B1 

A2 = B2 

A3 = B3 

H 

L 

L 

X 


X 

X 

X 

H 

H 

L 

X 

X 

A1 ^B1 

X 

X 

H 

H 

L 

X 

X 

X 

A2^B2 

X 

H 

H 

L 

X 

X 

X 

X 

A3;-B3 

H 

H 

L 


SO s SI = S3 - L, S2 r: H, AND M :r H 


IQII 

DATA INPUTS 

OUTPUTS I 

G 

P 

Cn+4 

H 

AO or BO = L 

A1 or B1 = L 

A2 or B2 = L 

A3 or B3 = L 

H 

L 

H 

L 


jjjjj^lQIII^QQQII^ 


Ec"iS!lsgHW 

H 

L 

L 

X 


X 

X 

X 

H 

H 

L 

X 

X 


X 

X 

H 

H 

L 

X 

X 

X 


X 

H 

H 

L 

X 

X 

X 

X 


H 

H 

L 


The combination of signals on th^S3 through SO control lines determine the operation performed on the data 
words to generate the output bits Fi. By monitoring the P and Cp + 4 outputs, the user can determine if all pairs 
of input bits are equal (see table above) or if any pair of Inputs are both high (see table above). The 'ACT 11881 
has the unique feature of providing an A = B status while the exclusive-OR (©) function is being utilized. When 
the control inputs (S3, S2, SI, SO) equal H, L, L, H; a status check Is generated to determine whether all pairs 
(Ai, Bi) are equal in the following manner: P = (AO © BO) + (A1 © B1) + (^ © B2) + (A3 © B3). This unique 
bit-by-bit comparison of the data words, which is available on the totem-pole P output, Is particularly useful when 
cascading 'ACT 11881 s. As the A = B condition Is sensed in th^irst s^ge, the signal is propagated through the 
same ports used for carry generation in the arithmetic mode (P and G). Thus, the A = B status is transmitted 
to the second stage more quickly without the need for external multiplexing logic. The A = B open-drain output 
allows the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, It is necessary to set the control lines 
(S3, S2, S_1, SO) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following 
manner: P = AOBO +A1B1 + A2B2 +A3B3. 


S3 

S2 

S1 

SO 

M 


L 

H 

L 

L 

H 

AOBO + A1 BI + A2B2 + A3B3 

H 

L 

L 

H 

H 

(AO © BO) + (AI © BI) + (A2 © B2) + (A3 © B3) 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3479, MARCH 1990 


Table 1. Logic Functions and Arithmetic Operations (Active-Low) 


SELECTION 

ACTIVE-LOW DATA | 





M-H 

M = L; ARITHMETIC OPERATIONS | 

LOGIC FUNCTIONS 

Cn > L (no carry) 

Cn = H (with carry) 

L 

L 

L 

L 

F = A 

F = A MINUS 1 

F = A 

L 

L 

L 

H 


F = AB MINUS 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = AB MINUS 1 

F = AB 

L 

L 

H 

H 

F = 1 

F = MINUS 1 (2’s COMP) 

F = ZERO 

L 

H 

L 

L 

F=7rrB 

F = APLUS(A + B) 

F = A PLUS (A + B) PLUS 1 

L 

H 

L 

H 

F = B 

F = AB PLUS (A + B) 

F = AB PLUS(A + B) PLUS 1 

L 

H 

H 

L 

f = a¥b 

F=AMINUSB MINUS 1 

F = AMINUSB 

L 

H 

H 

H 

F = A + B 

F = A + B 

F = (A + B) PLUS 1 

H 

L 

L 

L 

CD 

l< 

II 

u. 

F = A PLUS (A + B) 

F = A PLUS (A + B) PLUS 1 

H 

L 

L 

H 

F = AeB 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = AB PLUS (A + B) 

F = AB PLUS (A + B) PLUS 1 

H 

L 

H 

H 

F = A + B 

Tl 

II 

+ 

F = (A + B) PLUS 1 

H 

H 

L 

L 

o 

II 

u. 

F = A PLUS At 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F = AB 

F = AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

L 

F = AB 

F = AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

H 

< 

II 

u. 

F = A 

F = A PLUS 1 


Table 2. Logic Functions and Arithmetic Operations (Active-High) 


I SELECTION 

ACTIVE-HIGH DATA | 

S3 

S2 

SI 

SO 

MsH 

M =: L; ARITHMETIC OPERATIONS | 

LOGIC FUNCTIONS 

Cn = H (no carry) 

Cn = L (with carry) 

L 

L 

L 

L 

l< 

II 

u. 

< 

II 

u. 

F = A PLUS 1 

L 

L 

L 

H 

F = A + B 

F = A + B 

F = (A + B)PLUS1 

L 

L 

H 

L 

CQ 

l< 

II 

u. 

F = A + B 

F = (A + B) PLUS 1 

L 

L 

H 

H 

F = 0 

F = MINUS 1 (2’s COMP) 

F = ZERO 

L 

H 

L 

L 

F = M 

F = A PLUS AB 

F = A PLUS AB PLUS 1 

L 

H 

L 

H 

lOQ 

II 

U. 

F = (A + B) PLUS AB 

F = A PLUS AB PLUS 1 

L 

H 

H 

L 

F = A©B 

F =: A MINUS B MINUS 1 

F = AMINUSB 

L 

H 

H 

H 

F = AB 

F = AB MINUS 1 

Tl 

II 

ml 

H 

L 

L 

L 

F = A + B 

F = A PLUS AB 

F = A PLUS AB PLUS 1 

H 

L 

L 

H 

F = A^ 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = (A + B) PLUS AB 

F = (A + B) PLUS AB PLUS 1 

H 

L 

H 

H 

F = AB 

F = AB MINUS 1 

CQ 

< 

II 

U. 

H 

H 

L 

L 

F = 1 

F = A PLUS At 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F = A + B 

F = (A + B) PLUS A 

F = (A + B) PLUS A PLUS 1 

H 

H 

H 

L 

F = A + B 

F = (A + B) PLUS A 

F = (A +1) PLUS A PLUS 1 

H 

H 

H 

H 

F = A 

F = AMINUS 1 

F = A 


t Each bit is shifted to the next more significant position. 
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logic diagram (positive logic) 



Pin numbers shown are for DW, JT, and NT packages. 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3479, MARCH 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Input clamp current, l|K (V| < 0 or V| > Vqc) ... ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND pins . ± 200mA 

Storage temperature range . - 65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC11881 

74AC11881 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vqq = 3V 

2.1 

2.1 

V 

Vqq = 4.5 V 

3.15 

3.15 

Vqc = 5.5 V 

3.85 

3.85 

V|[_ Low-level input voltage 

> 

CO 

II 

O 

0.9 

0.9 

V 

Vqc = 4.5 V 

1.35 

1.35 

Vqc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vqc 

0 Vqc 

V 

Vq Output voltage 

0 Vqc 

o 

< 

O 

o 

V 

IqH High-level output current, All outputs except A=B 

Vcc = 3V 

-4 

-4 

mA 

Vqc = 4.5 V 

-24 

-24 

Vqc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vqc = 4.5 V 

24 

24 

Vqc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

nsN 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 
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ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta * 25*C 

54AC11881 

74AC11881 

UNIT 

MIN TYP MAX 


MIN MAX 

ioH 1 a = b 

Vo = Vcc 

5.5 V 

0.5 

10 

5 

mojiiii 

VOH 

IOH=-50pA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IqI-I = - 50 mAt 

5.5 V 


3.85 


Iqh = - 75 mAt 

5.5 V 



3.85 

VoL 

IqL = 50 jaA 

3V 

0.1 

0.1 

0.1 

V 


0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

IqL =12 mA 


0.36 

0.5 

0.44 

IqL = 24 mA 

HlEQIIi 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

Iql = 50 mAt 

HESEHI 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

mA 

icc 

V| = VccorGND, lo = 0 


8 

160 

80 


Ci 

V| = Vcc or GND 

5V 

4.5 



■ai 

CQ 

II 

< 

o 

O 

Vq = Vcc or GND 

5V 

11 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

KQ9 

TiTini 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

161 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3479. MARCH 1990 

PARAMETER MEASUREMENT INFORMATION 
DIFF Mode Test Table 


FUNCTION INPUTS: SO = S3 = 4.5 V. SI = S2 = M = 0 V 



INPUT 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

APPLY 

APPLY 

APPLY 

APPLY 

UNDER 

WAVEFORM 


TEST 

4.5 V 

GND 

4.5 V 

GND 

TEST 

(SEE NOTE 2) 

fPLH 

Ai 

Bi 

None 

Remaining A 

and B 

Cn 

Fi 

In-Phase 

tPHL 

Ai 

Bi 

None 

Remaining A 

and B 

Cn 

Fi 

In-Phase 





Remaining A 




fPLH 

Bi 

Ai 

None 

and B 

Cn 

Fi 

In-Phase 





Remaining A 




tPHL 

Bi 

Ai 

None 

and B 

Cn 

Fi 

In-Phase 






Remaining A 



tpLH 

Ai 

Bi 

None 

None 

and B, Cp 

P 

In-Phase 






Remaining A 



^PHL 

Ai 

Bi 

None 

None 

and B, Cp 

P 

In-Phase 






Remaining A 

P 


fPLH 

Bi 

Ai 

None 

None 

and B, Cp 

In-Phase 






Remaining A 



fPHL 

Bi 

Ai 

None 

None 

and B, Cp 

P 

In-Phase 





Remaining B 

Remaining A, 



fPLH 

Ai 

None 

Bi 

Cn 

G 

In-Phase 





Remaining B 

Remaining A, 



fPHL 

Ai 

None 

Bi 

Cn 

G 

In-Phase 






Remaining A, 



fPLH 

Bi 

None 

Ai 

Remaining B 

Cn 

G 

In-Phase 






Remaining A, 

G 


fPHL 

Bi 

None 

Ai 

Remaining B 

Cn 

In-Phase 







Any F 


tPLH 

Cn 

None 

None 

AHA 

All B 

or Cn+4 

In-Phase 






All B 

Any F 


fPHL 

Cn 

None 

None 

AHA 

or Cp +4 

In-Phase 






Remaining A, 



fPLH 

Ai 

None 

Bi 

Remaining B 

Cn 

Cn+4 

Out-of-Phase 





Remaining B 

Remaining A, 



tPHL 

Ai 

None 

Bi 

Cn 

Cn+4 

Out-of-Phase 






Remaining A, 


Out-of-Phase 

fPLH 

Bi 

None 

Ai 

Remaining B 

Cn 

Cn+4 

tPHL 

Bi 

1 _ 

None 

Ai 

Remaining B 

Remaining A, 

Cn 

Cn+4 

Out-of-Phase 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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PARAMETER MEASUREMENT INFORMATION 
DIFF Mode Test Table 


FUNCTION INPUTS: SI = S2 = 4.5 V, SO = S3 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 2) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

None 

Bi 

Remaining A 

Remaining B, 
Cn 

Fi 

In-Phase 

tPHL 

Ai 

None 

Bi 

Remaining A 

Remaining B, 

^n 

Fi 

In-Phase 

tPLH 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

Fi 

Out-of-Phase 

tPHL 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

Fi 

Out-of-Phase 

tPLH 

Ai 

None 

Bi 

None 

Remaining A 
and B, Cn 

P 

In-Phase 

tPHL 

Ai 

None 

Bi 

None 

Remaining A 
and B, Cp 

P 

In-Phase 

tPLH 

Bi 

Ai 

None 

None 

Remaining A 
and B, Cn 

P 

Out-of-Phase 

tPHL 

Bi 

Ai 

None 

None 

Remaining A 
and B, Cn 

P 

Out-of-Phase 

tPLH 

. Ai 

Bi 

None 

None 

Remaining A 
and B, Cn 

G 

In-Phase 

tPHL 

Ai 

Bi 

None 

None 

Remaining A 
and B, Cn 

G 

In-Phase 

tPLH 

Bi 

None 

Ai 

None 

Remaining A 
and B, Cn 

G 

Out-of-Phase 

tpHL 

Bi 

None 

Ai 

None 

Remaining A 
and B, Cn 

G 

Out-of-Phase 

tPLH 

Ai 

None 

Bi 

Remaining A 

Remaining B, 
Cn 

CD 

II 

< 

In-Phase 

tPHL 

Ai 

None 

Bi 

Remaining A 

Remaining B, 
Cn 

A = B 

In-Phase 

tPLH 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

A=B 

Out-of-Phase 

tPHL 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

CO 

II 

< 

Out-of-Phase 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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PARAMETER MEASUREMENT INFORMATION 
DIFF Mode Test Table (Continued) 
FUNCTION INPUTS: S1 = S2 = 4.5 V. SO = S3 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 2) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Cn 

None 

None 


None 


In-Phase 

tPHL 

Cn 

None 

None 

IBEZilslSi 

None 


In-Phase 

tPLH 

Ai 

Bi 

None 

None 

Remaining A, 

B. Cn 

Cn+4 

Out-of-Phase 

tPHL 

Ai 

Bi 

None 

None 

Remaining A, 

B, Cn 

Cn+4 

Out-of-Phase 

tPLH 

B\ 

None 

Ai 

None 

Remaining A, 

B. Cn 

Cn-i-4 

In-Phase 

tPHL 

Bi 

None 

Ai 

None 

Remaining A, 

B. Cn 

Cn+4 

In-Phase 


Logic Mode Test Table 

FUNCTION INPUTS: SI = S2M 4.5 V, SO = S3 r: 0 V 



INPUT 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

APPLY 

APPLY 

APPLY 

APPLY 

UNDER 

WAVEFORM 


TEST 

4.5 V 

GND 

4.5 V 

GND 

TEST 

(SEE NOTE 2) 

tPLH 

Ai 

Bi 

None 

None 

Remaining A 
and B, Cn 

Fi 

Out-of-Phase 

tPHL 

Ai 

Bi 

None 

None 

Remaining A, 
and B, Cn 

Fi 

Out-of-Phase 

tPLH 

Bi 

Ai 

None 

None 

Remaining A, 
and B, Cn 

Fi 

Out-of-Phase 

tPHL 

Bi 

Ai 

None 

None 

Remaining A, 
and B, Cn 

Fi 

Out-of-Phase 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


• Inputs are TTL-Voltage Compatible 

* Full Look-Ahead for High-Speed 
Operations on Long Words 

* Arithmetic Operating Modes: Addition, 
Subtraction, Shift Operand A One Position, 
Magnitude Comparison, Plus Twelve Other 
Arithmetic Operations 

* Logic Function Modes Exclusive-OR, 
Comparator, AND, NAND, OR, NOR, Plus 
Ten Other Logic Operations 

* Provides Status Register Checks 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"" (Enhanced-Performance Implanted 
CMOS) 1-fxm Process 


D3480. MARCH 1990 


54ACT11881 ... JT OR JW PACKAGE 
74ACT11881 ... DW OR NT PACKAGE 
crop VIEW) 



54ACT11881 ... FK PACKAGE 
(TOP VIEW) 


• 500-mA Typical Latch-Up Immunity at 
125°C 

* Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

logic symbol^ 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 


O O 

.CO o .1- O O.CM .CO 
|<|CQ |CD > > |0Q |CQ 



O CD O CD 


50 

51 

52 

53 

^n+4 

G 

P 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products In the 
formative or design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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signal designations 

In both Figures 1 and 2, the polarity indicators ( ) indicate that the associated Input or output is active-low 

with respect to the function shown inside the symbol and the symbols are the same in both figures. The signal 
designations In Figure 1 agree with the indicated internal functions based on active-low data, and are for use 
with the logic functions and arithmetic operations shown in Table 1. The signal designations have been changed 
in Figure 2 to accommodate the logic functions and arithmetic operations for the active-high data given in 
Table 2. 


’ACTnaai ’ACTiiaai 




Pin numbers shown are for DW, JT, and NT packages. 
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description 

The 'ACT11881 arithmetic logic units (ALU)/functlon generators have a complexity of 77 equivalent gates on 
a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in Tables 1 
and 2. These operations are selected by the four function-select lines (SO, S 1 , S 2 , S3) and Include addition, 
subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs, 
G and P, for the four bits in the package. When used in conjunction with the 54ACT11882 or 74ACT11882 full 
carry look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition times shown 
previously illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. The method of cascading 'ACT11882 circuits with these ALUs to provide multilevel full carry 
look-ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (Cp) and a ripple-carry output (Cn+ 4 ) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths 
can be performed without enternal circuitry. 

The ’ACT11881 will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 


PIN NUMBER 

28 

24 

27 

23 

26 

20 

25 

19 

4 

5 

10 

11 

1 

14 

12 

13 

Active-low data (Table 1) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

On 

Cn+4 

P 

G 

Active-high data (Table 2) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

On 

Cn+4 

X 

Y 


Subtraction is accomplished by 1 ’s complement addition, where the 1 ’s complement of the subtrahend is 
generated internally. The resultant output is A-B-1, which requires an end-around or forced carry to provide A-B. 

The 'ACT11881 can also be .utilized as a comparator. The A=B output is internally decoded from the function 
outputs (FO, F1, F2,F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A=B). The ALU must be in the subtract mode with Cn=H when 
performing this comparison. The A=B output is open-collector so that it can be wire-AND connected to give a 
comparison for more than four bits. The carry output (Cn+ 4 ) can also be used to supply relative magnitude 
information. Again, the ALU must be placed In the subtract mode by placing the function select Input S3, S2, 
S1, SO at L, H, H, L, respectively. 


INPUT Cn 

OUTPUT Cn+4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

H 

H 

A2:B 

CQ 

VI 

< 

H 

L 

A<B 

A> B 

L 

H 

A>B 

A< B 

L 

L 

ArsB 

AaB 


These circuits have been designed to not only incorporate all of the designer’s requirements for arithmetic 
operations, but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. 
These logic functions are selected by use of the four function-select Inputs (SO, S1, S2, S3) with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND, AND, NOR, and OR functions. 

The 'ACT11881 has the same pinout and same functionality as the 'ACT11181 except for the P, G, and 
Cn + 4 outputs when the device is in the logic mode (M = H). 
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description (continued) 

I n the logic mode, the 'ACT 11881 pr^i^s the user with a status check on the input words A and B and the output 
word F. While in the logic mode, the P, G, and Cp + 4 outputs supply status information based upon the following 
logical combinations: 

P = F0 + F1 +F2 + F3 
G = H 

+ 4 = P^n- 


Function Tables for Input Bits Equal/Not Equal 




S0 = S3 

= H, SI = S2 = L, AND M = H 




Cn 


DATA INPUTS 


OUTPUTS 



G 

P 

Cn+4 

H 

A0 = BO 

A1 =B1 

A2 = B2 

A3 = B3 

H 

L 

H 

L 

A0 = B0 

A1 =B1 

A2 = B2 

A3 = B3 

H 

L 

L 

X 

AO^BO 

X 

X 

X 

H 

H 

L 

X 

X 

AI ^B1 

X 

X 

H 

H 

L 

X 

X 

X 

A2^B2 

X 

H 

H 

L 

X 

X 

X 

X 

A3^B3 

H 

H 

L 



S0 = S1 

= S3 = L, S2 = H, AND M = H 









OUTPUTS 

Cn 




G 

P 

BiBB 

H 

AO or BO = L 

AI or B1 = L 

A2 or B2 = L 

A3orB3 = L 

H 

L 

H 

L 




A3orB3 = L 

H 

L 

L 

X 

AO = BO = H 

X 

X 

X 

H 

H 

L 

X 

X 

AI = BI = H 

X 

X 

H 

H 

L 

X 

X 

X 

I 

II 

ICO 

II 

X 

H 

H 

L 

X 

X 

X 


X 

II 

ICQ 

II 

l< 

H 

H 

L 


The combination of signals on th^S3 through SO control lines determine the operation performed on the data 
words to generate the output bits Fi. By monitoring the P and Cp + 4 outputs, the user can determine if all pairs 
of input bits are equal (see table above) or if any pair of inputs are both high (see table above). The 'ACT11881 
has the unique feature of providing an A = B status while the exclusive-OR (©) function is being utilized. When 
the control inputs (S3, S2, SI, SO) equal H, L, L, H; a status check is generated to determine whether all pairs 
(Ai, Bi) are equal in the following manner: P = (AO © BO) + (A1 © B1) + (i^ © B2) + (A3 © B3). This unique 
bit-by-bit comparison of the data words, which is available on the totem-pole P output, is particularly useful when 
cascading 'ACT 11881 s. As the A = B condition is sensed in thefirst s^ge, the signal is propagated through the 
same ports used for carry generation in the arithmetic mode (P and G). Thus, the A = B status is transmitted 
to the second stage more quickly without the need for external multiplexing logic. The A = B open-drain output 
allows the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control lines 
(S3, S2, SO) ^ L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following 
manner: P = AOBO +A1 BI + A2B2 +A3B3. 


S3 

S2 

S1 

SO 

M 

P = FO + F1 + F2 + F3 

L 

H 

L 

L 

H 

AOBO + AI BI + A2B2 + A3B3 

H 

L 

L 

H 

H 

(AO e BO) + (AI © B1) + (A2 © B2) + (A3 © B3) 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-109 


PRODUCT PREVIEW 






PRODUCT PREVIEW 


54ACT11881,74ACT11881 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3480, MARCH 1990 

Table 1 


SELECTION 

ACTIVE-LOW DATA | 

S3 

S2 

S1 

SO 

M-H 

M = L; ARITHMETIC OPERATIONS | 

LOGIC FUNCTIONS 

Cn = L (no carry) 

Cn s H (with carry) 

L 

L 

L 

L 

II 

>l 

F = A MINUS 1 

< 

II 

u. 

L 

L 

L 

H 

F = M 

F = AB MINUS 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = AB MINUS 1 

F = AB 

L 

L 

H 

H 

F = 1 

F = MINUS 1 (2’s COMP) 

F = ZERO 

L 

H 

L 

L 

f = aTb 

F = A PLUS (A + B) 

F = A PLUS (A + B) PLUS 1 

L 

H 

L 

H 

F = B 

F = AB PLUS (A + B) 

F = AB PLUS (A + B) PLUS 1 

L 

H 

H 

L 


F = AMINUSB MINUS 1 

F = AMINUSB 

L 

H 

H 

H 

F = A+B 

F = A+B 

F = (A + B) PLUS 1 

H 

L 

L 

L 

F = AB 

F = A PLUS (A + B) 

F = A PLUS (A + B) PLUS 1 

H 

L 

L 

H 

F = AeB 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = AB PLUS (A + B) 

F = AB PLUS (A + B) PLUS 1 

H 

L 

H 

H 

F = A + B 

Tl 

II 

> 

F = (A + B) PLUS 1 

H 

H 

L 

L 

F = 0 

F = A PLUS At 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F = AB 

F = AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

L 

< 

II 

u. 

F = AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

H 

< 

II 

LL 

F = A 

F = A PLUS 1 


Table 2 


SELECTION 

ACTIVE-HIGH DATA | 

S3 

S2 

SI 

SO 

Mr:H 

M = L; ARITHMETIC OPERATIONS | 

LOGIC FUNCTIONS 

Cn = H (no carry) 

Cn =! L (with carry) 

L 

L 

L 

L 

l< 

II 

u. 

< 

II 

LL 

F = A PLUS 1 

L 

L 

L 

H 

f = aTb 

F = A+B 

F = (A + B) PLUS 1 

L 

L 

H 

L 

F = AB 

F = A+B 

F = (A + B) PLUS 1 

L 

L 

H 

H 

F = 0 

F = MINUS 1 (2’s COMP) 

F = ZERO 

L 

H 

L 

L 

F = ^ 

F = A PLUS AB 

F = A PLUS AB PLUS 1 

L 

H 

L 

H 

F=B 

F = (A + B) PLUS AB 

F = A PLUS AB PLUS 1 

L 

H 

H 

L 

F = A©B 

F = AMINUSB MINUS 1 

F = AMINUSB 

L 

H 

H 

H 

F = AB 

F = AB MINUS 1 

II 

UL 

H 

L 

L 

L 

F = A + B 

F = A PLUS AB 

F = A PLUS AB PLUS 1 

H 

L 

L 

H 

F = A©B 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = (A + B) PLUS AB 

F = (A + B) PLUS AB PLUS 1 

H 

L 

H 

H 

F = AB 

F = AB MINUS 1 

F = AB 

H 

H 

L 

L 

F = 1 

F = A PLUS At 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F = A + B 

F = (A + B) PLUS A 

F = (A + B) PLUS A PLUS 1 

H 

H 

H 

L 

F = A + B 

F = (A + B) PLUS A 

F = (A + B) PLUS A PLUS 1 

H 

H 

H 

H 

F = A 

F = AMINUS1 

< 

II 

UL 


t Each bit is shifted to the next more significant position. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5Vto7V 

Input voltage range, Vj (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) ... - 0.5 V to Vqc + 0.5 V 

Input clamp current, Ijk (V| < 0 or V) > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND pins .± 200mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11881 

74ACT11881 

UNIT 



MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

ViL 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vec 

Ta = 25“C 

54ACT11881 

74ACT11881 

UNIT 



MIN MAX 


Vq = Vec 

5.5 V 

0.5 

10 

5 

pA 

Vqh 

QQQQIIIIIIIIIIIIII 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 


4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


IqH = - 75 mAt 

5.5 V 



3.85 

VqL 


4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 


4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


i9BE3uZ3iHHIHHIH[ 

5.5 V 



1.65 

h 


5.5 V 

±0.1 

± 1 

±1 

|xA 

'cc 

V| = VccorGND, Iq = 0 

5.5 V 

4 

80 

40 

mA 

Alec* 


5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vec or GND 

5V 

4.5 



PF 

1 A = B 


5V 

11 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 


operating characteristics, V^c = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl=50pF, f=1MH2 

170 

pF 
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PARAMETER MEASUREMENT INFORMATION 
SUM Mode Test Table 


FUNCTION INPUTS: SO = S3 = 4.5 V, S1 = S2 = M = 0 V 



INPUT 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

APPLY 

APPLY 

APPLY 

APPLY 

UNDER 

WAVEFORM 


TEST 

4.5 V 

GND 

4.5 V 

GND 

TEST 

(SEE NOTE 2) 

tPLH 

Ai 

Bi 

None 

Remaining A 

Cn 

Fi 

In-Phase 




and B 



tPHL 

Ai 

Bi 

None 

Remaining A 

Cn 

Fi 

In-Phase 




and B 







Remaining A 




tPLH 

Bi 

Ai 

None 

and B 

Cn 

Fi 

In-Phase 





Remaining A 




tPHL 

Bi 

Ai 

None 

and B 

Cn 

Fi 

In-Phase 






Remaining A 



tPLH 

Ai 

Bi 

None 

None 

and B, Cp 

P 

In-Phase 






Remaining A 



tPHL 

Ai 

Bi 

None 

None 

and B, Cp 

P 

In-Phase 






Remaining A 



tPLH 

Bi 

Ai 

None 

None 

and B, Cn 

P 

In-Phase 






Remaining A 



tPHL 

Bi 

Ai 

None 

None 

and B, Cn 

P 

In-Phase 





Remaining B 

Remaining A, 

G 


tPLH 

Ai 

None 

Bi 

Cn 

In-Phase 






Remaining A, 



tPHL 

Ai 

None 

BI 

Remaining B 

Cn 

G 

In-Phase 






Remaining A, 



tPLH 

Bi 

None 

AI 

Remaining B 

Cn 

G 

In-Phase 






Remaining A, 



tPHL 

Bi 

None 

AI 

Remaining B 

Cn 

G 

In-Phase 







Any F 


^PLH 

^n 

None 

None 

AHA 

AHB 

or Cn+4 

In-Phase 







Any F 


tPHL 

Cn 

None 

None 

AHA 

AHB 

or Cn+4 

In-Phase 






Remaining A, 



tPLH 

Ai 

None 

Bi 

Remaining B 

Cn 

Cn+4 

Out-of-Phase 






Remaining A, 



tPHL 

Ai 

None 

Bi 

Remaining B 

Cn 

Cn+4 

Out-of-Phase 






Remaining A, 



tPLH 

Bi 

None 

AI 

Remaining B 

Cn 

Cn+4 

Out-of-Phase 

tPHL 

Bi 

None 

AI 

Remaining B 

Remaining A, 
Cn 

Cn+4 

Out-of-Phase 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3480, MARCH 1990 

PARAMETER MEASUREMENT INFORMATION 
DIFF Mode Test Table 


FUNCTION INPUTS: SI » S2 = 4.5 V, SO = S3 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 
(SEE NOTE 2) 

APPLY 

4.5 V 

APPLY 

GNO 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

None 

Bi 

Remaining A 

Remaining B, 
Cn 

Fi 

In-Phase 

IQH 

Ai 


Bi 

Remaining A 

Remaining B, 
Cn 

Fi 

In-Phase 

myn 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

Fi 

Out-of-Phase 

tPHL 

.. 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

Fi 

Out-of-Phase 

¥lh 

Ai 

None 

Bi 

None 

Remaining A 
and B, Cp 

P 

In-Phase 

^PHL 

Ai 

None 

Bi 

None 

Remaining A 
and B, Cp 

P 

In-Phase 

^PLH 

Bi 

Ai 

None 

None 

Remaining A 
and B, Cp 

P 

Out-of-Phase 

tPHL 

Bi 

Ai 

None 

None 

Remaining A 
and B, Cp 

P 

Out-of-Phase 

tPLH 

Ai 

Bi 

None 

None 

Remaining A 
and B, Cp 

G 

In-Phase 

tPHL 

Ai 

Bi 

None 

None 

Remaining A 
and B, Cp 

G 

In-Phase 

tPLH 

Bi 


Ai 

None 

Remaining A 
and B, Cp 

G 

Out-of-Phase 

tPHL 

Bi 

None 

Ai 

None 

Remaining A 
and B, Cp 

G 

Out-of-Phase 

tPLH 

Ai 

None 

Bi 

Remaining A 

Remaining B, 
Cp 

A = B 

In-Phase 

tPHL 

Ai 

None 

Bi 

Remaining A 

Remaining B, 
Cn 

CQ 

II 

< 

In-Phase 

tPLH 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cn 

CQ 

II 

< 

Out-of-Phase 

¥hl 

Bi 

Ai 

None 

Remaining A 

Remaining B, 
Cp 

OQ 

II 

< 

Out-of-Phase 

tPLH 

Cp 

None 

None 

All A and B 

None 

Cn+4 
or Any F 

In-Phase 

tPHL 

^n 

None 

None 

All A and B 

None 

Cn+4 
or Any F 

In-Phase 

tPLH 

Ai 

Bi 

None 

None 

Remaining A, 
B.Cp 

Cn+4 

Out-of-Phase 

tPHL 

Ai 

Bi 

None 

None 

Remaining A, 
B,Cp 

Cn+4 

Out-of-Phase 

tPLH 

Bi 

None 

Ai 

None 

Remaining A, 
B.Cp 

Cn+4 

In-Phase 

tPHL 

Bi 

None 

Ai 

None 

Remaining A, 
B.Cp 

Cn+4 

In-Phase 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT PREVIEW 


54ACT11881,74ACT11881 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D3480, MARCH 1990 


PARAMETER MEASUREMENT INFORMATION 
Logic Mode Test Table 

FUNCTION INPUTS: SI = S2 = M = 4.5 V, SO = S3 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 
(SEE NOTE 2) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

Bi 

None 

None 

Remaining A 
and B, Cn 

Fi 

Out-of-Phase 

tPHL 

Ai 

Bi 

None 

None 

Remaining A, 
and B, Cn 

Fi 

Out-of-Phase 

tPLH 

Bi 

Ai 

None 

None 

Remaining A, 
and B, Cp 

Fi 

Out-of-Phase 

tPHL 

Bi 

Ai 

None 

None 

Remaining A, 
and B, Cp 

Fi 

Out-of-Phase 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54AC16240, 74AC16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


TI0281—D3605, JULY 1990—REVISED NOVEMBER 1990 

• Members of the Texas Instruments 54 AC 1624 o ... wd package 

Widebus^" Family 74 Aci 6240 ... dl package 

(TOP VIEW) 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Fiat Packages Using 25-mil 
Center-to-Center Pin Spacings 

e 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jutm Process 

• 500-mA Typical Latch-Up Immunity at 125*C 
description 

The 'AC16240 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This 
device provides inverting outputs and 
symmetrical G (active-low output enable) 
inputs. The 'AC16240 is packaged in Tl’s 
shrink small-outline package (SSOP), which provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 54AC16240 is characterized for operation over the full military temperature range of -55®C to 125‘’C. 
The 74AC16240 is characterized for operation from - 40°C to 85“C. 


FUNCTION TABLE, EACH SECTION 


INPUTS 

OUTPUT 

G A 

Y 

L H 

L 

L L 

H 

H X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■. Copyright © 1990, Texas Instruments Incorporated 

, Texas 
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54AC16240, 74AC16240 

16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


D3605, JULY 1990—REVISED NOVEMBER 1990—TI0281 
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54AC16240, 74AC16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


TI0281—D3605. JULY 1990—REVISED NOVEMBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). =*=20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). =*=50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. - 65*C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC16240 

74AC16240 

UNIT 




MIN NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 


3 5 

5.5 

3 

5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 


0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

•Iv 

1.35 

1.35 

V 



Vcc = 5.5 V 

w 1.65 

1.65 


V| 

Input voltage 


0 

Vcc 

0 


Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 


Vcc 

V 



> 

CO 

II 

O 


-4 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

■O 

-24 

-24 

mA 



Vcc = 5.5 V 

ir 

-24 

-24 




O 

O 

II 


12 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 


10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 


85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage power supply. 


PRODUCT PREVIEW InformaHon concerns products In the 
formative or design phase of devefopmenL Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16240, 74AC16240 

16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


D3605, JULY 1990—REVISED NOVEMBER 1990—TI0281 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»c 

54AC16240 

74AC16240 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 



3V 

2.9 

2.9 

2.9 



IQH = -50fxA 

4.5 V 

4.4 

4.4 

4.4 




5.5 V 

5.4 

5.4 

5.4 


VOH 

lOH = -4 mA 

3V 

2.58 

2.4 

2.48 

V 

•oh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 


5.5 V 

4.94 

4.7 

4.8 



lOH = - 50 mA+ 

5.5 V 


3.85 




Iqh = -75 mAt 

5.5 V 



3.85 




3V 

0.1 

0.1 

0.1 



lOL — 50 juA 

4.5 V 

0.1 

0.1 

0.1 




5.5 V 

0.1 

=0.1 

0.1 


VOL 

lOL = 12 mA 

3V 

0.36 

0.5 

0.44 


Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

V 


5.5 V 

0.36 

0.5 

0.44 



Iql = 50 mAt 

5.5 V 


1.65 




Iql = 75 mA+ 

5.5 V 



1.65 


l| 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

jaA 

lOZ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

jmA 

icc 

V| = Vcc or GND, lo = 0 

5.5 V 

8 

160 

80 

JU.A 

Ci 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ±0.3 V (see Note 3) 


PARAMETER 

FROM 

TO 

Ta 

= 25'»C 


54AC16240 

74AC16240 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 



1.8 

5.4 

7.5 

1.8 

8.9 

1.8 

8.3 

ns 

tPHL 



2.5 

7 

9.3 

2.5 , 

10>8 

2.5 

10.2 

tpZH 

G 

V 

2.1 

6.1 

8.5 

2.1 

,10.2 

2.1 

9.5 

ns 

tpZL 

Y 

2.9 

8.4 

11.3 


13.5 

2.9 

12.6 

tPHZ 


V 

4.3 

6.2 

8.3 

4.3 

9 

4.3 

8.7 

ns 

tPLZ 

KjI 

Y 

3.6 

6 

7.8 

3.6 

8.5 

3.6 

8.4 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16240, 74AC16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


TI0281—D3605, JULY 1990—REVISED NOVEMBER 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V (see Note 4) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


54AC16240 

74AC16240 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 



1.3 

3.3 

5.3 

1.3 


1.3 

5.8 

ns 

tPHL 



1.9 

4.3 

6.5 

1.9 "7# 

1.9 

7.1 

tPZH 



1.6 

3.8 

5.9 


1.6 

6.6 

ns 

tPZL 

Y 

3.2 

4.7 

7.2 

8.7 

2.2 

8.1 

tPHZ 

75 

Y 

4.2 

6 

7.7 

¥2 

8.4 

4.2 

8.1 

ns 

tPLZ 


3.4 

5.1 

6.9 

3.4 

7.5 

3.4 

_2£j 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

42 

pF 

Outputs disabled 

6 


PRODUCT PREVIEW Information concema producU In the 
formative or design phase of deveiopmenL Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT16240, 74ACT16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


• Members of the Texas Instruments 54ACT16240 ... wd package 

Widebus™ Family 74ACT16240 ... dl package 

(TOP VIEW) 

• Packaged In Shrink Small-Outline 300-mii 

Packages (SSOP) and 380-mil Fine-Pitch 1 G C1 ^48 U 2G 

Ceramic Flat Packages Using 25-mil 1 Y 1 C 2 47 ^ 1A1 

Center-to-Center Pin Spacings 1Y2|I3 46 ]ia2 

e Inputs Are TTL-Voltage Compatible 3 

1Y3C 5 44]1A3 

e 3-State Outputs Drive Bus Lines or Buffer 1Y4 E ^ 43 H1A4 

Memory Address Registers Vcc [7 42 H Vqq 

• Flow-Through Architecture Optimizes PCB 2Y1 E s 41 ] 2A1 

Layout 2Y2E9 40]2A2 

• Distributed Vcc GND Pin Configuration E 

Minimizes High-Speed Switching Noise 2Y4 E 12 2A4 

• EPiC^ (Enhanced-Performance Implanted 3YlEi3 36]3A1 

CMOS) l-jnm Process 3Y2 E 1 ^ 35 U 3A2 

• 500-mA Typical Latch-Up immunity at 125«C GND E is 34 ] GND 

3Y3Ei6 33E|3A3 

description 3Y4 E 1 7 32 ] 3A4 

Vcc E 18 31 n Vcc 

The 'ACT16240 is a 16-bit buffer and line driver 4Y1E19 3014A1 

designed specifically to improve both the ^Y 2 r 20 29 14A2 

performance and density of 3-state memory GND E 21 281 GND 

address drivers, clock drivers, and bus-oriented t 07 n 

receivers and transmitters. ^ 

4Y4 E 23 26 ] 4A4 

The device can be used as four 4-bit buffers, 4 G E 24 25 ] 3G 

two 8-bit buffers, or one 16-bit buffer. This _ 

device provides inverting outputs and symmetrica! G (active-low output enable) Inputs. The 'ACT16240 is 
packaged in Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin count and 
functionality of a standard small-outline package In the same printed-circuit-board area. 

The 54ACT16240 is characterized for operation over the full military temperature range of -55®C to 
125‘’C. The 74ACT16240 is characterized for operation from -40‘’C to 85“C. 

FUNCTION TABLE, EACH SECTION 


INPUTS 

OUTPUT 

G 

A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas ^5^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1990, Texas Instruments Incorporated 
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54ACT16240, 74ACT16240 

16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


D3606. JULY 1990—TI0282 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc).. • • ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. - 65^C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16240 

74ACT16240 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

,^0.8 

0.8 

V 

V| 

Input voltage 

0 , 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


'^cc, 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

iOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

'C 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kft or greater. 


3. All Vcc and GND pins must be connected to the proper voltage power supply. 


PRODUCT PREVIEW informaUon concerns products In die 
formative or design phase of deveiopment. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT16240, 74ACT16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 


TI0282—D3606, JULY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54ACT16240 

74ACT16240 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


lOH = -50 fiA 

4.5 V 

4.4 

4.4 

4.4 



5.5 V 

5.4 

5.4 

5.4 


VOH 

•oh = -24 mA 

4.5 V 

3.94 

3.94 

3.8 

V 

5.5 V 

4.94 

4.94 

4.8 


•oh = - 50 mA+ 

5.5 V 


3.85 




•oh = - 75 mAt 

5.5 V 



3.85 



Iql = 50 fxA 

4.5 V 

0.1 

#'■• 

0.1 



5.5 V 

0.1 

01 

0.1 


VOL 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 


5.5 V 

0.36 

0.5 

0.44 

V 


•OL ~ 50 mAt 

5.5 V 


.V 1.65 




•OL ~ 75 mAt 

5.5 V 



1.65 


l| 

V| = Vcc or GND 

5.5 V 

±0.1 

P ± 1 

±1 

fxA 

lOZ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

juA 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80^ 

juiA 

Alcc^ 

Other inputs at 

One input at 3.4 V, GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc == 5 V ±0.5 V (see Note 4) 


PARAMETER 

FROM 

TO 

Ta 

= 25®C 


54ACT16240 

74ACT16240 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 


2.3 

5 

7.7 

2.3 

9 

2.3 

8.5 

ns 

tPHL 


4.1 

6.7 

9.2 

4.1 

14.1 

4.1 

10.2 

tPZH 

G 

V 

2.6 

5.6 

8.5 

2.6 


2.6 

9.4 

ns 

tPZL 

Y 

3.3 

6.7 

10.2 

33 

12.2 

3.3 

11.4 

tPHZ 

75 

V 

5.9 

8.3 

11 

: 5.9 

12.7 

5.9 

12 

ns 

tPLZ 


Y 

5.1 

7.4 

9.9 

5;i 

11.3 

5.1 

10.7 ' 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc == 5 V, Ta = 25''C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

38 

pF 

Outputs disabled 

9 
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PRODUCT PREVIEW 


f # Member of the Texas Instruments Widebus™ 
Family 

• Packaged in Shrink Small Outline 300-mli 
Packages (SSOP) and 380-mii Fine-Pitch 
Ceramic Fiat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Fiow-Through Architecture to Optimize PCB 
Layout 

• Distributed Vcc and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jmm Process 

• 500-mA Typical Latch-Up Immunity at 125*^0 
description 

The ’AC16244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or 
one 16-bit buffer. This ^evice provides true 
outputs and symmetrical G (active-low) output- 
enable inputs. 


54AC16244, 74AC16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0180—03465, MARCH 1990 

54AC16244 ... WD PACKAGE 
74AC16244 ... DL PACKAGE 
(TOP VIEW) 


1G[ 1 ' 
1Y1[ 2 
1Y2[ 3 
GND[ 4 
1Y3[ 5 
1Y4[ 6 

Vcci 7 

2Y1[ 8 
2Y2[ 9 
GND[ 10 
2Y3[ 11 
2Y4[ 12 
3Y1 [ 13 
3Y2[ 14 
GND[ 15 
3Y3[ 16 
3Y4[ 17 

Vccl 18 

4Y1[ 19 
4Y2[ 20 
GND[ 21 
4Y3[ 22 
4Y4[ 23 
4G[ 24 


48 ] 2G 
47 ] 1A1 
46]1A2 
45 j GND 
44 ] 1A3 
43 ] 1A4 
42 ] Vcc 
41 ] 2A1 
40]2A2 
39 j GND 
38 ] 2A3 
37 ] 2A4 
36 ] 3A1 
35 i3A2 
34 ] GND 
33 ] 3A3 
32 j 3A4 
31 ]Vcc 
30 ] 4A1 
29 ]4A2 
28 ] GND 
27 ] 4A3 
26 j 4A4 
25 ]3G 


The 74AC16244 is packaged in the Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 


The 54AC16244 is characterized for operation over the full military temperature range of 
The 74AC16244 is characterized for operation from -40®C to 86®C. 


-SS'Cto 125^0. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW docunranto contain Information on products 
in the formative or design phase of development Characteristic 
data and other specificaHons are design goals. Texas Instruments 
reserves the right to change or discontinue these producto 
without notice. 


, Texas 
Instruments 
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54AC16244, 74AC16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0180—D3465, MARCH 1990 


FUNCTION TABLE 
(each driver) 


INPUTS I 

OUTPUT 

G 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


logic symbolt 




1G- 

EN1 

48 rv. 


2G-^ 

EN2 

^ 25 



EN3 

« 24 



EN4 

U. 


logic diagram (positive logic) 




t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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PRODUCT PREVIEW 


54AC16244, 74AC16244 

16-BIT BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

D3465, MARCH 1990—TI0180 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, Vj (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16244 

74AC16244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 


Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

lOH High-level output current 

VcC = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

TA Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 
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54AC16244, 74AC16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0180—D3465, MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25*C 

54AC16244 

74AC16244 

UNIT 

MIN TYP max 

MIN MAX 

MIN MAX 

VOH 

lOH = -SOfiA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh = -4 mA 

3V 

2.58 

2.4 

2.48 

•oh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh == - 50 mAt 

5.5 V 


3.85 


•oh = - 75 mAt 

5.5 V 



3.85 

VOL 

•OL 50 ju,A 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = 12 mA 

3V 

0.36 

0.5 

0.44 

IQL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = 50 mAt 

5.5 V 


1.65 


iQL == 75 mAt 

5.5 V 



1.65 

i| 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

jxA 

•oz 

V| - Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

/iA 

ICC 

V| = VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

tiA 

Ci 

V| = VccorGND 

5V 

4.5 



PF 

Co 

V| = Vcc or GND 

5V 

12 




t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54ACT16244, 74ACT16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0181—D3465, MARCH 1990—REVISED JULY 1990 


I • Members of the Texas Instruments 
I Widebus™ Family 

I • Packaged in Shrink Smaii Outiine 300-mii 
I Packages (SSOP) and 380-mii Fine-Pitch 
I Ceramic Flat Packages Using 25-mil 
Center-To-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Fiow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vqc ^nd GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPiC^ (Enhanced-Performance Impianted 
CMOS) 1-jixm Process 

• 500-mA Typicai Latch-Up Immunity at 125*’C 
description 

The ’ACT16244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or 
one 16-bit buffer. This ^evice provides true 
outputs and symmetrical G (active-low) output- 
enable Inputs. 


54ACT16244 ... WD PACKAGE 
74ACT16244 ... DL PACKAGE 
(TOP VIEW) 



The 74ACT16244 is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 54ACT16244 Is characterized for operation over the full military temperature range of -55®C to 
125^0. The 74ACT16244 Is characterized for operation from - 40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily Include testing of all parameters. 
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54ACT16244, 74ACT16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0181—D3465, MARCH 1990—REVISED JULY 1990 

FUNCTION TABLE 


(each driver) 


INPUTS 

OUTPUT 

G A 

Y 

L H 

H 

L L 

L 

H X 

Z 


logic symbolt logic diagram (positive logic) 
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54ACT16244, 74ACT16244 

16-BIT BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

D3465, MARCH 1990—REVISED JULY 1990—TI0181 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) .. ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vqc) . ^50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. -SS^C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16244 

74ACT16244 

UNIT 



MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

^•8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 

•oh 

High-level output current 


-24 

mA 

•OL 

Low-level output current 


24 

mA 

At/Av 

Input transition rise or fall rate 

0 10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 125 

-40 

85 

“C 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kn or greater. 


3. All Vcc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW informaUon concwns products In the 
fotmatlve or design phase of developmeiiL Characteristic data 
and other specifications are design goals. Texas Instnnnents 
reserves the right to change or disconttnue these products 
without notice. 
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54ACT16244, 74ACT16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0181—D3465, MARCH 1990—REVISED JULY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54ACT16244 

74ACT16244 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


IQH = -50^A 

4.5 V 

4.4 

4.4 

4.4 



5.5 V 

5.4 

5.4 

5.4 


VOH 

Iqh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

V 

5.5 V 

4.94 

4.7 

4.8 


•oh = - 50 mA+ 

5.5 V 


3.85 




•oh = - 75 mAt 

5.5 V 



3.85 



Iql — 50 fxA 

4.5 V 

0.1 

0.1 

0.1 



5.5 V 

0.1 

rO.1 

0.1 


VoL 

Iql - 24 mA 

4.5 V 

0.36 


0.44 


5.5 V 

0.36 

:0.5 

0.44 

V 


Iql = 50 mAt 

5.5 V 


, 1.65 




Iql == 75 mAt 

5.5 V 



1.65 


l| 

V| = VccorGND 

5.5 V 

+ 0.1 

+ 1 

±1 

}xA 

loz 

V| = VccorGND 

5.5 V 

±0.5 

±10 

±5 

jliA 

ICC 

Vi = VccorGND. Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Alec* 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = VccorGND 

5V 

4.5 



PF 

Co 

V| = VccorGND 

5V 

13.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = S V ±0.5 V (unless otherwise noted) (see Note 4) 


PARAMETER 

FROM 

TO 

Ta 

= 25*C 


54ACT16244 

74ACT16244 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 


4 

6.5 

8.5 

4 

10.3 

4 

9.4 

ns 

tPHL 


3.4 

6.3 

8.7 

3.4 

10,1 

3.4 

9.5 

tPZH 

G 


3 

5.8 

8.1 

a 

9.5 

3 

8.9 

ns 

tPZL 

Y 

3.7 

6.7 

9.3 

3.7 

11 

3.7 

10.3 

tPHZ 

75 

Y 

5.4 

8.1 

10.3 

5.4 

12 

5.4 

11.3 

ns 

tPHL 

u 

5 

7.5 

9.5 

5 

10.9 

5 

10.3 


NOTE 4; Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

39 

pF 

Outputs disabled 

11 
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formative or design phase of deveiopment Ctwracteristic data 
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54AC16245, 74AC16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0173—D3451, MARCH 1990 


I • Members of the Texas Instruments 
I Widebus^ Family 

I • Packaged in Shrink Small Outline 300-mll 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Flat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directiy 

e Flow-Through Architecture Optimizes PCB 
Layout 

e Distributed Vcc and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC”* (Enhanced-Performance Impianted 
CMOS) 1-juim Process 

• 500-mA Typicai Latch-Up Immunity at 125'*C 
description 

The 'AC16245 is a 16-bit (dual-octal) 
noninverting 3-state transceiver designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two 8-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus 
or from the B bus to the A bus, depending 
upon the logic level at the directjon control 
inputs (DIR). The enable Inputs (G) can be 
used to disable the device so that the buses 
are effectively isolated. 


54AC16245 ... WD PACKAGE 
74AC16245 ... DL PACKAGE 
(TOP VIEW) 



The 74AC16245 Is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages In the same printed-circult-board area. 


The 54AC16245 is characterized over the full military temperature range of -55®C to 125®C. The 
74AC16245 is characterized for operation from -40“C to 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

G 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 


jB. Copyright © 1990, Texas Instruments Incorporated 
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54AC16245, 74AC16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0173—D3451, MARCH 1990 
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54AC16245, 74AC16245 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3451. MARCH 1990—TI0173 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . —0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq == 0 to Vcc). ± 50 mA 

Continuous current through Vcc oi' GND pins.. ±400 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC16245 

74AC16245 

UNIT 




MIN 

NOM MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage (see Note 2) 


3 

5 5.5 

3 

5 5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.36 

1.35 

V 



Vcc = 5.5 V 

A 1-65 

1.65 


Vl 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




VCC = 3V 

12 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 2; All Vcc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW Informatton concerns products In the 
formative or design phase of development Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
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54AC16245, 74AC16245 
16-BiT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0173—D3451, MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»c 

54AC16245 

74AC16245 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = -50 /xA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh = -4 mA 

3V 

2.58 

2,4 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = -50 mAt 

5.5 V 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VOL 

Iql — 50 fxA 

3V 

0.1 


0.1 

V 

4.5 V 

0.1 


0.1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

Control inputs 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

fxA 

lOZ 

A or B ports* 

V| = VccorGND 

5.5 V 

±0.5 

±10 

±5 

fiA 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Cj 

Control inputs 

V| = VccorGND 

5V 

4.5 



PF 

Cjo 

A or B ports 

V| = VccorGND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
f For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


54AC16245 

74AC16245 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

Bor A 

2.5 

7.6 

10.4 

2.5 

1:2.8 

2.5 

11.9 

ns 

tPHL 

3.1 

9 

12.3 

3.1 

14.3 

3.1 

13.5 

tPZH 

75 

Aor B 

2.8 

8.6 

11.8 

2.8 

..14.4 

2.8 

13.2 

ns 

tPZL 

KJi 

3.9 

12 

16.2 

3.9 

19.3 

3.9 

18 

tPHZ 

75 

Aor B 

5.3 

8.4 

10.4 

5.3 

11.6 

5.3 

11.2 

ns 

tPLZ 


4.4 

7.7 

9.7 

4.4 

10.6 

4.4 

10.3 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25*C 


54AC16245 

74AC16245 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

AorB 

B or A 

2 

4.6 

6.9 

2 


2 

7.9 

ns 

tPHL 

2.5 

5.2 

7.9 

2.5 


2.5 

8.9 

tpZH 

75 

AorB 

2.3 

4.9 

7.5 

2.3 


2.3 

8.6 

ns 

tPZL 


3 

6.2 

9.5 


11.6 

3 

10.7 

tPHZ 

75 

AorB 

5 

7.2 

9.1 

5 

10.2 

5 

9.8 

ns 

tPLZ 

Li 

4.2 

6.2 

8.1 

4.2 

9 

4.2 

8.7 
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54AC16245, 74AC16245 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3451, MARCH 1990—TI0173 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

43 

pF 

Outputs disabled 

8 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


I • Members of the Texas Instruments 
I Widebus^ Family 

I • Packaged in Shrink Small Outline 300-mil 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Fiat Packages Using 25-mii Center- 
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vqc ^nd GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 
description 

The ’ACT16245 is a 16-bit bus transceiver 
organized as a dual-octal noninverting 3-state 
transceiver and is designed for asynchronous 
two-way communication between data buses. 
The control function implementation minimizes 
external timing requirements. 

The devices allow data transmission from the A 
bus to the B bus or from the B bus to the A 
bus, depending upon the logic level at the 
ejection control (DIR) Input. The enable input 
(G) can be used to disable the device so that 
the buses are effectively isolated. 

The 74ACT16245 is packaged in Tl’s shrink 
small-outline package (SSOP), which provides 
twice the I/O pin count and functionality of 
standard small-outline packages in the same 
printed-circuit-board area. 

The 54ACT16245 is characterized over the full 
military temperature range of -55“C to 125°C. 
The 74ACT16245 is characterized for operation 
from -40X to 85^*0. 


TI0182—D3402, DECEMBER 1989—REVISED MARCH 1990 


54ACT16245 ... WD PACKAGE 
74ACT16245 ... DL PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

G 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily Include testing of all parameters. 


m. Copyright © 1989, Texas Instruments Incorporated 
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54ACT16245, 74ACT16245 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3402, DECEMBER 1989—REVISED MARCH 1990—TI0182 


logic symbolt logic diagrams (positive logic) 



tJhls symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0182—D3402, DECEMBER 1989—REVISED MARCH 1990 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). - 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. - 65®C to 150“C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16245 

74ACT16245 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

VIL 

Low-level input voltage 

,4 •^.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kn or greater. 
3. All Vcc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW information concerns products In the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT16245, 74ACT16245 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3402. DECEMBER 1989—REVISED MARCH 1990—TI0182 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘»c 

54ACT16245 

74ACT16245 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 



lOH = -50 fiA 

4.5 V 

4.4 

4.4 

4.4 




5.5 V 

5.4 

5.4 

5.4 


VOH 


Iqh = -24 mA 

4.5 V 

3.94 

3.94 

3.8 



5.5 V 

4.94 

4.94 

4.8 




IQH = - 50 mA+ 

5.5 V 


3.85 





Iqh = - 75 mAt 

5.5 V 



3.85 




Iql == 50 ju-A 

4.5 V 

0.1 

0.1 

0.1 




5.5 V 

0.1 


0.1 


VOL 


Iql = 24 mA 

4.5 V 

0.36 

..Sr . 

0.44 

\/ 


5.5 V 

0.36 


0.44 

V 



Iql == 50 mAt 

5.5 V 


1.65 





Iql = 75 mAt 

5.5 V 



1.65 


l| 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

fiA 

loz 

A or B ports^f 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

fiA 

ICC 

V| = Vcc or GND, '0 = 0 

5.5 V 

8 

160 

80 

fiA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

C| 

Control inputs 

V| = VccorGND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* For I/O ports, the parameter Iqz includes the input leakage current I). 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25»C 


54ACT16245 

74ACT16245 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

B or A 

3.2 

6.9 

9.3 

3.2 

11.5 

3.2 

10.5 

ns 

tPHL 

2.6 

6.4 

9.2 

2.6 

11.1 

2.6 

10.2 

tPZH 

75 

B or A 

2.7 

6.4 

9.1 

2J 

10.9 

2.7 

10 

ns 

tPZL 


3.4 

7.4 

10.5 

3.4 

12.6 

3.4 

11.6 

fPHZ 

r 

B or A 

5.8 

9.2 

11.6 

5.8 

13.4 

5.8 

12.6 

ns 

tPLZ 

_1 

5.5 

8.5 

10.8 

5.5 

12.7 

5.5 

11.8 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

52 

pF 

Outputs disabled 

10 
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■ 54AC16373, 74AC16373 

I 16-BIT D-TYPE TRANSPARENT LATCHES 

I WITH 3-STATE OUTPUTS 

I _ TI0154—D3467, MARCH 1990 

I • Member of the Texas Instruments Widebus™ 

I Family 

I • Packaged in Shrink Small Outline 300-mil 
I Packages (SSOP) and 380-mii Fine-Pitch 
I Ceramic Fiat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• 3-State Bus-Driving True Outputs 
e Fuil Parallei Access for Loading 

• Fiow-Through Architecture to Optimize PCB 
Layout 

• Distributed Center-Pin Vcc and GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC^ (Enhanced-Performance Impianted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 
description 

The ’AC16373 is a 16-bit D-type transparent 
latch with 3-state outputs designed specifically 
for driving highly capacitive or relatively low- 
impedance loads. It is particularly suitable for 
Implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit latches or 
one 16-bit latch. The Q outputs of the latches 
will follow the D inputs if enable C Is taken 
high. When C is taken low, the Q outputs will 
be latched at the levels set up at the D inputs. 

A buffered output-enable input ^ can be used to place the outputs in either a normal logic state (high or 
low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to 
drive the bus line s In a bus-organized system without need for Interface or pull-up components. The 
output control OE does not affect the internal operations of the latch. Old data can be retained or new 
data can be entered while the outputs are in the hIgh-impedance state. 

The 74AC16373 Is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54AC16373 Is characterized over the full military temperature range of -55®C to 125®C. The 
74AC16373 is characterized for operation from -40®C to SS^C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ Copyright ® 1990, Texas Instruments Incorporated 

, Texas 'V 
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PRODUCT PREVIEW 


54AC16373, 74AC16373 

16-BIT D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

D3467, MARCH 1990—TI0154 


FUNCTION TABLE 


INPUTS 

OUTPUT 

O 

O 

Q 

L H H 

H 

L H L 

L 

L L X 

Qo 

H X X 

z 


logic symbolt logic diagrams (positive logic) 



tThis symbol is In accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54AC16373, 74AC16373 
16-BIT D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

TI0154—D3467, MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ± 20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ± 400 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 



54AC16373 

74AC16373 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 3) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc= 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

lOH High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

lOL Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

lO 

00 

o 

I 

“C 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kfl or greater. 


3. All Vcc GND pins must be connected to the proper voltage supply. 
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PRODUCT PREVIEW 


54AC16373, 74AC16373 

16-BIT D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

D3467, MARCH 1990—TI0154 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25*0 

54AC16373 

74AC16373 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = -50 fiA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

lOH = -4 mA 

3V 

2.58 

2.4 

2.48 

lOH = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = -50 mA+ 

5.5 V 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VOL 

lOL = 50 jxA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

lOL = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mA+ 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

fxA 

lOZ 

V| = VccorGND 

5.5 V 

±0.5 

±10 

±5 

JU.A 

ICC 

V| = VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

juA 

Ci 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

V| = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


_ Texas ^ 
Instruments 


3-32 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



54ACT16373, 74ACT16373 
16-BIT D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

TI0150—D3468, MARCH 1990—REVISED JUNE 1990 


• Members of the Texas Instruments 
Wldebus^ Family 

• Packaged in Shrink Small Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Center-Pin Vqc and GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ju.m Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The ’ACT16373 is a 16-bit D-type transparent 
latch with 3-state outputs designed specifically 
for driving highly capacitive or relatively low- 
impedance loads. 

It is particularly suitable for Implementing buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. The device can be used as two 8-bit latches or one 16-bit latch. The Q outputs of the latches 
will follow the D inputs if enable C is taken high. When C is taken low, the Q outputs will be latched at the 
levels set up at the D inputs. 

A buffered output-enable input ^ can be used to place the outputs in either a normal logic state (high or 
low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to 
drive the bus lines In a bus-organized system without need for Interface or pullup components. The output 
enable OE does not affect the Internal operations of the latch. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance state. 

The 74ACT16373 is packaged In Tl’s shrink small-outline package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16373 Is characterized over the full military temperature range of -55®C to 125®C. The 
74ACT16373 is characterized for operation from - 40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 



PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54ACT16373, 74ACT16373 

16-BiT D-TYPE TRANSPARENT UTCHES 

WITH 3-STATE OUTPUTS 

D3468, MARCH 1990—REVISED JUNE 1990—TI0150 


FUNCTION TABLE 
(each section) 


INPUTS 1 

OUTPUT 

Q 

Of 

C 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symbolt 


10E-^ 

EN2 

48 


1C- 

C1 

_ 24 

20E-^ 

EN4 

25 


2C- 

C3 


1D1 

47 

ID 

— 

. 

2 

101 



2V 


1D2 






102 






1D3 





5 

103 





6 

1D4 





104 






IDS 





8 

105 





9 

1D6 





106 

38 




11 

1D7 




107 

AV 




12 

1D8 





108 





13 

2D1 

OO 



4V 

201 

35 

3D 

14 

2D2 



■ 






16 

202 

2D3 

33 




203 

oo 




17 

2D4 






30 




19 

204 

2D5 




205 

otx 




- 


<9 




20 

206 

2D6 











22 

207 

2D7 

26 




23 

2D8 




208 







t This symbol is In accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagrams (positive logic) 



TO 7 OTHER CHANNELS 
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54ACT16373, 74ACT16373 
16-BIT D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

TI0150—D3468, MARCH 1990—REVISED JUNE 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through Vcc o*' GND pins. ±400 mA 

Storage temperature range. -65*C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16373 

74ACT16373 

UNIT 



MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 5.5 

4.5 

5.5 

V 

ViH 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 


-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 125 

-40 

85 

“C 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kn or greater. 
3. All Vcc sRd GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW information conconw products in the 
formativa or design phase of deveiopmenL Charactmistic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


, Texas 
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54ACT16373, 74ACT16373 

16-BIT D-TYPE TRANSPARENT UTCHES 

WITH 3-STATE OUTPUTS 

D3468. MARCH 1990—REVISED JUNE 1990—TI0150 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S-C 

54ACT16373 

74ACT16373 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


IQH = -50fi,A 

4.5 V 

4.4 

4.4 

4.4 



5.5 V 

5.4 

5.4 

5.4 


VOH 

lOH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

V 

5.5 V 

4.94 

4.7 

4.8 



IqH = -50 mAt 

5.5 V 


3.85 




•oh = -75 mAt 

5.5 V 



3.85 



Iql — 50 ju,A 

4.5 V 

0.1 

0.1 

0.1 



5.5 V 

0.1 

0.1 

0.1 


VOL 

Iql = 24 mA 

4.5 V 

0.36 

i0.5 

0.44 

V 

5.5 V 

0.36 

OS 

0.44 



Iql 50 mAt 

5.5 V 


%S5 




Iql = 75 mAt 

5.5 V 



1.65 


l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

juA 

lOZ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

juA 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Alec* 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Cj 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. 

♦ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V (see Figure 1) 




Ta = 25"C 

54ACT16373 

74ACT16373 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

tw 

Pulse duration, C high 

4 

4 

4 

ns 

tsu 

Setup time, data before C 4. 

1 

1 

1 

ns 

th 

Hold time, data after C 4. 

_5_ 1 

5 

5 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc == 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25*0 


54ACT16373 

74ACT16373 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 


Q 

3.8 

7.9 

9.4 

3.8 

11.8 

3.8 

11.1 

ns 

tPHL 


3.1 

8.2 

9.7 

3.1 

.13 

3.1 

12.3 

tPLH 



4.6 

9.3 

10.8 

4.6 . 


4.6 

12.8 

ns 

tPHL 

Lf 

Q 

4.5 

9.1 

10.5 

45 * 

c 13 

4.5 

12.2 

tPZH 

Ue 


3.1 

8 

9.5 


13 

3.1 

12.1 

ns 

tPZL 

Q 

3.8 

9.4 

11.1 


15.1 

3.8 

14.2 

tPHZ 

OE 


5.3 

8.6 

9.9 

5.3 

11 

5.3 

10.7 

ns 

tPLZ 

Li 

4.3 

7.4 

8.7 

4.3 

9.8 

4.3 

9.4 


operating characteristics, Vcc = 5 V, Ta 25*^0 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

43 

pF 

Outputs disabled 

4.5 


PRODUCT PREVIEW Information concerns products in the 
formative or design phase of deveiopment CiMracterlstic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16374, 74AC16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0193—D3470, MARCH 1990 

• Member of the Texas Instruments Widebus™ 

Family 

• Packaged in Shrink Smaii Outline 300-mii 
Packages (SSOP) and 380>mil Fine-Pitch 
Ceramic Fiat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• 3-State Bus-Driving True Outputs 

• Fuii Parailel Access for Loading 

• Fiow-Through Architecture to Optimize PCB 
Layout 

• Distributed Center-Pin Vcc ^nd GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC^ (Enhanced-Performance implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 

description 

The 'AC16374 is a 16-bit edge-triggered D-type 
flip-flop with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It Is particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of CLK, the 
Q outputs of the flip-flop are set to the logic levels set up at the D inputs. 

An output enable input OT can be used to place the outputs in either a normal logic state (high or low 
logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state provides the capability to drive the bi^ lines in a bus- 
organized system without need for interface or pullup components. The output enable OE does not affect 
the internal operations of the flip-flop. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The 74AC16374 is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54AC16374 is characterized over the full military temperature range of -55°C to 125“C. The 
74AC16374 is characterized for operation from -40®C to &5°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 


54AC16374 ... WD PACKAGE 
74AC16374 ... DL PACKAGE 
(TOP VIEW) 
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54AC16374, 74AC16374 

16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

D3470, MARCH 1990—TI0193 


FUNCTION TABLE 


INPUTS 

OUTPUT 

O 

o 

Q 

L t H 

H 

L t L 

L 

L X X 

Qo 

L i X 

Qo 

H X X 

z 


logic symbolt 


1 


48 

1 EN 


Cl 

25 

2 EN 


^ C2. 


logic diagrams (positive logic) 


"n 

47 


k: 

> C1 

in 



lU 


TO 7 OTHER CHANNELS 


_ 24 

20E- 



TO 7 OTHER CHANNELS 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54AC16374, 74AC16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0193—D3470, MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (Vi < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc o*' GND pins. ±400 mA 

Storage temperature range. - 65‘*C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC16374 

74AC16374 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 


3 5 

5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.6 V 

3.85 

3.86 




> 

CO 

il 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

1.65 

1.65"^ 


V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



> 

CO 

II 

-4 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




VcC = 3V 

12 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 


Texas 
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54AC16374, 74AC16374 

16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

D3470, MARCH 1990—TI0193 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25^*0 

54AC16374 

74AC16374 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH - ~ 50 ju,A 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IQH = “4 mA 

3V 

2.58 

2.4 

2.48 

lOH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = “ 50 mA+ 

5.5 V 


3.85 


Iqh = - 75 mA+ 

5.5 V 



3.85 

VOL 

Iql = 50 fxA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 i 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 


fxA 

«OZ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

juA 

icc 

V| = VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

jmA 

Q 

V| = Vcc or GND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 





Ta = 25<'C 

54AC16374 

74AC16374 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 

tclock 

Clock frequency 





MHz 

tw 

Pulse duration 

CLK low 




ns 

CLK high 




tsu 

Setup time, data before C t 





ns 

th 

Hold time, data after C t 





ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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54AC16374, 74AC16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0193—D3470, MARCH 1990 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 3) 





Ta = 25^0 

54AC16374 

74AC16374 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 

fclock 

Clock frequency 





MHz 

tw 

Pulse duration 

CLK low 




ns 

CLK high 




tsu 

Setup time, data before C t 





ns 

th 

Hold time, data after C t 





ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Note 3) 


PARAMETER 

FROM 

TO 

Ta = 25‘»C 

54AC16374 

74AC16374 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

MIN MAX 

^max 






MHz 

tPLH 

CLK 

Q 




ns 

tPHL 




tPZH 

OE 

Q 




ns 

tpZL 




tPHZ 

QE 

Q 




ns 

tPLZ 

_i 




switching characteristics over recommended operating free-air temperature range, 
Vcc == 5 V ± 0.5 V (uniess otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25'»C 

54AC16374 

74AC16374 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

^max 






MHz 

tPLH 

CLK 

Q 




ns 

tPHL 




tPZH 

OE 

Q 




ns 

tpZL 




tPHZ 

OE 

Q 




ns 

tPLZ 





NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 


pF 

Outputs disabled 
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54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0195—D3469, MARCH 1990~REVISED JUNE 1990 


• Members of the Texas Instruments 
Widebus™ Family 

• Packaged in Shrink Small Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Bus-Driving True Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Center-Pin Vqc GND Pin 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) l-juim Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The 'ACT16374 is a 16-bit edge-triggered 
D-type flip-flop with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

The device can be used as two 8-bit flip-flops or one 16-blt flip-flop. On the positive transition of CLK, the 
Q outputs of the flip-flop take on the logic levels set up at the D Inputs. 

An output-enable input ^ can be used to place the outputs In either a normal logic state (high or low 
logic levels) or a hIgh-Impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state provides the capability to drive the ^ lines in a bus- 
organized system without need for interface or pullup components. The output-enable OE does not affect 
the internal operations of the flip-flop. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The 74ACT16374 Is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16374 is characterized over the full military temperature range of -55®C to 125®C. The 
74ACT16374 is characterized for operation from - 40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 
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54ACT16374 ... WD PACKAGE 
74ACT16374 ... DL PACKAGE 
(TOP VIEW) 


10E[ 1 
1Q1[ 2 
1Q2[ 3 
GND[ 4 
1Q3[ 5 

ICwf 6 
Vcci 7 
1Q5[ 8 
1Q6[ 9 
GND[ 10 
1Q7[ 11 
1Q8[ 12 
2Ql[ 13 
2Q2[ 14 
GND[ 15 
2Q3[ 16 
2Q4[ 17 

Vcci 18 

2Q5[ 19 
2Q6[ 20 
GND[ 21 
2Q7[ 22 
2Q8 [ 23 
20E[ 24 


48 ] 1CLK 
47 ] 1D1 
46]1D2 
45 ] GND 
44 ] 1D3 
43]1D4 
42 j Vcc 
41 ] 1D5 
40]1D6 
39 ] GND 
38 ] 1D7 
37 ] 1D8 
36 ]2D1 
35 j2D2 
34 ] GND 
33 ]2D3 
32 ]2D4 

31 I Vcc 

30 ] 2D5 
29 ] 2D6 
28 ] GND 
27 ] 2D7 
26 j 2D8 




54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0195—D3469, MARCH 1990—REVISED JUNE 1990 


FUNCTION TABLE 
(each section) 


INPUTS 

OUTPUT 

OE CLK D 

Q 

L t H 

H 

L t L 

L 

L L X 

QO 

X 

X 

X 

Z 


logic symbolt logic diagrams (positive iogic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54ACT16374, 74ACT16374 

16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

D3469. MARCH 1990—REVISED JUNE 1990—TI0195 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc... -0.6 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or ^ND pins.. ±400 mA 

Storage temperature range.. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT16374 

74ACT16374 

UNIT 



MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 

4.5 

5 5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

_^ 

2 

V 

V|L 

Low-level input voltage 

__ 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

_-2“ 

-24 

mA 

lOL 

Low-level output current 


24 

24 

mA 

At/Av 

Input transition rise or fall rate 


10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW information concema ^ucta in the 
formative or deeiQn phase of deveiopmenL Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


, Texas 
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54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0195—D3469, MARCH 1990—REVISED JUNE 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S”C 

54ACT16374 

74ACT16374 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


•oh - -SO/xA 

4.5 V 

4.4 

4.4 

4.4 



5.5 V 

5.4 

5.4 

5.4 


VOH 

•oh = -24 mA 

4.5 V 

3.94 

3.94 

3.8 

V 

5.5 V 

4.94 

4.94 

4.8 


•oh = -50mAt 

5.5 V 


3.85 




•oh = - 75 mAt 

5.5 V 



3.85 



•OL — 50 fiA 

4.5 V 

0.1 

4).1 

0.1 



5.5 V 

0.1 


0.1 


VOL 

•OL 24 mA 

4.5 V 

0.36 

.0.5 

0.44 


5.5 V 

0.36 

0.5 

0.44 

V 


•OL = 50 mAt 

5.5 V 


? 1.65 




Iql == 75 mAt 

5.5 V 



1.65 


l| 

V| = VecorGND 

5.5 V 

±0.1 

±1 

±1 

fiA 

lOZ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

tiA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fxA 

Alec* 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = VecorGND 

5V 

4.5 



PF 

Co 

Vo == Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V 





ta = 

25*C 

54ACT16374 

74ACT16374 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

tclock 

Clock frequency 


0 

65 

0 

65 

0 

65 

MHz 


Pulse duration 

CLK low 

7.5 

7.5 

7.5 

ns 

tw 

CLK high 

4.5 

4,6 

4.5 

tsu 

Setup time, data before C t 


6.5 

6.5 

6.5 

ns 

th 

Hold time, data before C T 


1 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


54ACT16374 

74ACT16374 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



__ 65. ___ 

65 

65 

MHz 

tPLH 

CLK 


5.1 

8.8 

10.9 

5.1 

13.2 

5.1 

12.4 

ns 

tPHL 

U 

5.3 

8.8 

10.9 

5.3 


5.3 

12.2 

tPZH 

OE 


3.7 

8.4 

10.5 

3-7 

027 

3.7 

11.9 

ns 

tPZL 

Q 

4.4 

9.7 

11.9 


14.3 

4.4 

13.4 

tPHZ 

Oe 


5.4 

7.9 

9.8 

5;4 

10.9 

5.4 

10.4 

ns 

tPLZ 

u 

4.9 

7.2 

9.1 

4.9 

10.2 

4.9 

9.8 


operating characteristics, Vcc = ^ V, Ta = 25*^0 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

52 

pF 

Outputs disabled 

38 
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54AC16470, 54ACT16470 
74AC16470, 74ACT16470 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0246—D3569, JUNE 1990 


I # Members of Texas Instruments Widebus™ 54AC16470, 54ACT16470 ... wd package 

Painily 74AC16470, 74ACT16470 ... DL PACKAGE 

(TOP VIEW) 

• Packaged in Shrink Small-Outiine 300-mil __ _ 

Packages (SSOP) and 380-mil Fine-Pitch i oeab d' '-'“P' oeba 

Ceramic Flat Packages Using 2S-mll ic lkab [I 2 ssJi clkb a 

Center-to-Center Pin Spacings '^ 

• Inputs are TTL-or CMOS-Voltage iaiCs 5231 B 1 

Compatible 5i]ib2 

Vqc C 7 50 ] Vqq 

e 3-State Outputs Drive Bus Lines Directly i a 3 [ s 49 ] i b 3 

1A4C 9 48]1B4 

• Flow-Through Architecture Optimizes PCB 1 as C 10 47 ] 1 bs 

Layout gndCh 46]gnd 

IA 6 C 12 45]1B6 

• Distributed Vcc GND Pin Configuration ia 7 [ 13 44 I|ib 7 

Minimizes High-Speed Switching Noise 1 as C 14 43 ] 1 bs 

• EPIC™ (Enhanced-Performance Impianted 2 A 2 C 16 4 O 2 B 2 

CMOS) 1-jutm Process 2 A 3 E i? 40 ] 2 B 3 

• 500-mA Typical Latch-Up Immunity at 125®C 2 A 4 C 19 38 ] 2 B 4 

2A5E 20 37 32B5 

description 2 A 6 C 21 36 n 2 B 6 

The ’AC16470 and ’ACT16470 are noninverting 2 A 7 [23 3 ! ] 2 B 7 

16-bit registered bus transceivers composed of 2 A 8 C 24 33 :i 2 B 8 

two 8-bit sections with separate control signals. gnd [25 32 ] g nd 

For either 8-bit transceiver section, data flow in 2DEAB E 26 31 ] 2deba 

the A-to-B mode is controlled by output enable ^c lkab E 27 30 ] 2 Clkba 

(IOEAB or 20EAB), direction enabie (1DEAB 20 eab q28_29p 20 EBA 

or 2DEAB). and ciock (1CLKAB or 2CLKAB) 
inputs. 

When 1DEAB (or 2DEAB) is high, storage of the curren t A-b us data is inhibited and the corresponding B 
outputs are in the high-impedance state. When 1DEAB (or 2 DEAB) is lo w, the register contents and the 
output buffers are controlled by 1CLKAB (or 2CLKAB) and IOEAB (or 20EAB). A low level on 1CLKAB 
(or 2CLKAB) inhibits register loading; a low-to-high transiti on on 1 CLK AB (or 2CLKAB) causes loading of 
the corresponding registers with the current A-bus data. If 10 EAB (or 20 EAB) is low, the corresponding B 
outputs reflect the contents of the registers. A high level on IOEAB (or 20EAB) causes the B outputs to 
be in the high-impedance state. 


FUNCTION TABLE, EACH SECTiONt 


INPUTS 

LATCH DATA 

B OUTPUTS 

DEAB 

CLKAB 

OEAB 

H 

X 

X 

Previous A Data 

Z 

L 

L 

H 

Previous A Data 

z 

L 

L 

L 

Previous A Data 

Previous A Data 

L 

t 

H 

Current A Data 

Z 

L 

T 

L 

Current A Data 

Current A Data 


t A-to -B data flow is shown. B-to-A data flow is controlled analogously by DEBA, CLKBA, 
and OEBA. 
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54AC16470, 54ACT16470 
74AC16470, 74ACT16470 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI024e-D3669, JUNE 1990 


Data flow from B to A is similar, but uses 10EBA and/or 20EBA, 1DEBA and/or 2DEBA, and 1CLKBA 
and/or 2CLKBA. 

The 74AC16470 and 74ACT16470 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mll 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16470 has CMOS-compatible input thresholds. The ’ACT16470 has TTL-compatible input 
thresholds. 

The 54AC16470 and 54ACT16470 are characterized over the full military temperature range of -55®C to 
125®C. The 74AC16470 and 74ACT16470 are characterized for operation from -40‘’C to 

logic diagram (positive logic) 

1 OEBA 
1 DEBA 
1 CLKBA 

1 OEAB 
1 DEM 
1 CLKAB 

1A1 


'-V-' 

TO 7 OTHER CHANNELS 

20EBA 
2DEBA 
2CLKBA 

20E^ 

2DEAB 
2CLKAB 

2A1 


'-V-^ 

TO 7 OTHER CHANNELS 
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ID 


ci<M 

ID 
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54AC16471, 54ACT16471 
74AC16471, 74ACT16471 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0247—D3570, JUNE 1990 


I # Members of Texas Instruments Widebus™ 54AC16471, 54acti6471 ... wd package 

painjly 74AC16471, 74ACT16471 ... DL PACKAGE 

(TOP VIEW) 

• Packaged in Shrink Smail-Outline 300-mil _ _ 

Packages (SSOP) and 380-mil Fine-Pitch ' oeab di '-'ssb i oeba 

Ceramic Flat Packages Using 25-mil ' C 2 =5 31 clkb a 

Center-to-Center Pin Spacings ’^ 

• Inputs are TTL- or CMOS-Voltage i ai [ s 52 ] i bi 

Compatible 5O1B2 

Vcc C 7 50 n Vcc 

• 3-State Outputs Drive Bus Lines Directiy 1 a 3 [ s 49 ] 1 b3 

1A4C9 48 ]1B4 

• Flow-Through Architecture Optimizes PCB 1 as C 10 47 ] 1 bs 

Layout gndCh 46 ]gnd 

IA 6 C 12 45]1B6 

• Distributed Vcc Configuration ia 7 E 13 44 H ib 7 

Minimizes High-Speed Switching Noise 1 as E 14 43 ] 1 bs 

/e- ^ x 2A1 E 15 42 I] 2B1 

• EPIC™ (Enhanced-Performance Implanted 2 A 2 E 16 41 II 2 B 2 

CMOS) 1-jLim Process 2 A 3 E 17 40 ] 2 B 3 

# 500-mA Typical Latch-Up Immunity at 125'’C 

2A5 E 20 37 3 2B5 

description 2A6E21 36 ] 2 B 6 

The ’AC16471 and ’ACT16471 are inverting 2A7E23 S]2B7 

16-bit registered bus transceivers composed of 2A8E24 33D2B8 

two 8-bit sections with separate control signals. gnd E 25 32 ] gnd 

For either 8-bit transceiver section, data flow in 2 de:ab E 26 31 ] 2DEBA 

the A-to-B mode is controlled by output-enable ^c lkab E 27 30 ] 2 CLKBA 

(IOEAB or 20EAB), direction-enable (1DEAB 20 eab |:128 —Mp 20 EBA 

or 2DEAB), and clock (1CLKAB or 2CLKAB) 
inputs. 

When 1DEAB (or 2DEAB) is high, storage of the curren t A-b us dat a is inhibited and the corresponding B 
outputs are in the high-impedance state. When 1DEAB (or 2 DEAB) is lo w, the register contents and the 
output buffers are controlled by 1CLKAB (or 2CLKAB) and IOEAB (or 20EAB). A low level on 1CLKAB 
(or 2CLKAB) inhibits loading of the registers with the current A-bus data; a low-to-high transition on 
1 CLKAB (or 2CLKA B) causes the corresponding registers to be loaded with the current A-bus data. If 
10EAB ( or 20E AB) i s low, t he corresponding B outputs reflect the inverse of the register contents. A high 
level on 10EAB (or 20EAB) causes the B outputs to be in the high-impedance state. 

FUNCTION TABLE, EACH SECTIONt 


rr 

TTb 

Hi OEBA 

2 

55 

HiCLKBA 

3 

54 

HiDEBA 

4 

53 

Hgnd 

5 

52 

HiBI 

6 

51 

H1B2 

7 

50 

HVcc 

8 

49 

H1B3 

9 

48 

H1B4 

10 

47 

H1B5 

11 

46 

Hgnd 

12 

45 

H1B6 

13 

44 

H1B7 

14 

43 

H1B8 

15 

42 

H2B1 

16 

41 

H2B2 

17 

40 

H2B3 

18 

39 

Hgnd 

19 

38 

H2B4 

20 

37 

H2B5 

21 

36 

H2B6 

22 

35 

3Vgc 

23 

34 

H2B7 

24 

33 

H2B8 

25 

32 

Hgnd 

26 

31 

H 2DEBA 

27 

30 

H 2CLKBA 

28 

29 

H 20EBA 


INPUTS 

LATCH DATA 

B OUTPUTS 

DEAB 

CLKAB 

OEAB 

H 

X 

X 

Previous A Data 

Z 

L 

L 

H 

Previous A Data 

z 

L 

L 

L 

Previous A Data 

Inverse of Previous A Data 

L 

T 

H 

Current A Data 

Z 

L 

t 

L 

Current A Data 

Inverse of Current A Data 


t A-to -B data flow is shown. B-to-A data flow is controlled analogously by DEBA, CLKBA, 
and OEBA. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


Texas ^ 
Instruments 

POST OFFICE BOX 655303 . DALLAS. TEXAS 75265 


Copyright © 1990, Texas Instruments Incorporated 





54AC16471, 54ACT16471 
74AC16471, 74ACT16471 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0247—D3570, JUNE 1990 


Data flow from B to A is similar, but uses 10EBA and/or 20EBA, 1DEBA and/or 2DEBA, and 1CLKBA 
and/or 2CLKBA. 

The 74AC16471 and 74ACT16471 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circult-board area. 

The ’AC16471 has CMOS-compatible input thresholds. The ’ACT16471 has TTL-compatible input 
thresholds. 

The 54AC16471 and 54ACT16471 are characterized over the full military temperature range of to 

125‘’C. The 74AC16471 and 74ACT16471 are characterized for operation from -40®C to 85*C. 


logic diagram (positive logic) 
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54AC16472, 54ACT16472 
74AC16472, 74ACT16472 
18-BIT LATCHED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0248—D3571, JUNE 1990 


Members of Texas Instruments Widebus™ 
Family 

• Packaged in Shrink Smaii-Outline 300-mii 
Package (SSOP) and 380-mil Fine-Pitch 
Ceramic Fiat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• inputs are TTL- or CMOS-Voitage 
Compatibie 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPiC^ (Enhanced-Performance Impianted 
CMOS) 1-jLim Process 

• 506-mA Typicai Latch-Up Immunity at 125^C 
description 

The ’AC16472 and ’ACT16472 are noninverting 
18-bit latched bus transceivers composed of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver section, data flow in 
the A-to-B mode is controlled by output enable 
(10EAB or 20EAB) and latch enable (1LEAB 
or 2LEAB) inputs. When 10EAB (or 20EAB) is 
low, the corresponding B outputs are ac tive 
( high o r low logic levels). When 10EAB (or 
20EAB) is high, the corresponding B outputs 
are in the high-impedance state. T he lat ches 
r etain their prior states when 1LEAB (or 
2LEAB) is high and reflect the sta tes of the 
corresponding A inputs when 1LEAB (or 
2LEAB) is low. 


54AC16472, 54ACT16472 ... WD PACKAGE 
74AC16472, 74ACT16472 ... DL PACKAGE 
(TOP VIEW) 


rr 

J56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


FUNCTION TABLE, EACH SECTIONt 


INPUTS [ 

LEAB 

OEAB 

L 

L 

H 

L 

L 

H 

H 

H 


LATCH DATA 


L L Current A Data Current A Data 

H L Previous A Data Previous A Data 

L _ H Current A Data Z 

H H Previous A Data Z 

t A-to-B data fl ow is sho wn. B -to-A data flow Is controlled 
analogously by OEBA and LEBA. 
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54AC16472, 54ACT16472 
74AC16472, 74ACT16472 
18-BIT LATCHED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0248—D3571, JUNE 1990 


Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1LEBA and/or 2LEBA. 

The 74AC16472 and 74ACT16472 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16472 has CMOS-compatible input thresholds. The ’ACT16472 has TTL-compatible Input 
thresholds. 

The 54AC16472 and 54ACT16472 are characterized over the full military temperature range of — 55®C to 
125®C. The 74AC16472 and 74ACT16472 are characterized for operation from - 40®C to 85°C. 

logic diagram (positive logic) 
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54AC16473, 54ACT16473 
74AC16473, 74ACT16473 
18-BIT LATCHED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0249—D3572. JUNE 1990 


Members of Texas Instruments Widebus^ 

Family 

• Packaged in Shrink Smaii-Outiine 300-mii 
Packages (SSOP) and 380-mii Fine-Pitch 
Ceramic Fiat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• inputs are TTL- or CMOS-Voitage 
Compatibie 

• 3-State Outputs Drive Bus Lines Directiy 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPiC™ (Enhanced-Performance impianted 
CMOS) 1-jLim Process 

• 500-mA Typicai Latch-Up immunity at 125'’C 
description 

The ’AC16473 and ’ACT16473 are inverting 
18-bit latched bus transceivers composed of 
two 9-bit sections with separate control signals. 

For either 9-bit transceiver section, data flow in 
th e A-to -B m ode is controlled by output enable 
(10 EAB o r 20EAB) and latch e nabl e (1LE AB 
or 2LEAB) inputs. When 10EAB (or 20EAB) is 
low, the corresponding B outputs are ac tive 
( high o r low logic levels). When 10EAB (or 
20EAB) is high, the corresponding B outputs 
are in the high-impedance state. T he lat ches 
r etain their prior states when 1LEAB (or 
2LEAB) is high and reflect the sta tes of the 
corresponding A inputs when 1LEAB (or 
2LEAB) is low. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 

LEAB OEAB LATCH DATA B OUTPUTS 

L L Current A Data Inverse of Current A Data 

H L Previous A Data Inverse of Previous A Data 

L H Current A Data _Z_ 

H H Previous A Data Z 

t A-to-B dat a flow i s shown. B-to-A data flow is controlled analogously by 
OEBA and LEBA. 


54AC16473, 54ACT16473 ... WD PACKAGE 
74AC16473, 74ACT16473 ... DL PACKAGE 
(TOP VIEW) 


Inverse of Current A Data 
Inverse of Previous A Data 
Z 
Z 


rr 

J 56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 
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54AC16473, 54ACT16473 
74AC16473, 74ACT16473 
18-BIT UTCHED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0249—D3572, JUNE 1990 

Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1LEBA and/or 2LEBA. 

The 74AC16473 and 74ACT16473 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mll 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16473 has CMOS-compatible input thresholds. The ’ACT16473 has TTL-compatible input 
thresholds. 

The 54AC16473 and 54ACT16473 are characterized over the full military temperature range of ~55®C to 
125X. The 74AC16473 and 74ACT16473 are characterized for operation from -40®C to 85“C. 

logic diagram (positive logic) 
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54AC16474, 54ACT16474 
74AC16474, 74ACT16474 
18-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0250—D3573. JUNE 1990 


Members of Texas Instruments Widebus™ 54AC16474, 54ACT16474 ... wd package 

PaiYlfly 74AC16474, 74ACT16474 ... DL PACKAGE 

(TOP VIEW) 

• Packaged in Shrink Smail-Outline 300-mii __ _ 

Packages (SSOP) and 380-mii Fine-Pitch 10EAB [ i ] 10 EBA 

Ceramic Flat Packages Using 25-mil l clkab [2 55 ] i clkba 

Center-to-Center Pin Spacings 1 Ai [ 3 54 ]] 1 Bl 

• Inputs are TTL- or CMOS-Voltage r 5 “ ^ 

compatible 3 , 3,53 

• 3-State Outputs Drive Bus Lines Directly ^cc C 7 so ] Vcc 

e Flow-Through Architecture Optimizes PCB 1A5 [ 9 4811 b5 

1A6C10 47]1B6 

• Distributed Vcc GND Pin Configuration gnd C i ^ I] GND 

Minimizes High-Speed Switching Noise i A 7 [ 12 45 J 1 B7 

IA 8 C 13 44]1B8 

• EPIC^ (Enhanced-Performance Implanted iA9Ci4 43 l]iB 9 

CMOS) l-ju-m Process 2 A 1 [ is 42 ] 2 BI 

• 500-mA Typical Latch-Up Immunity at 125®C 2 A 2 [ 1 e 4i ] 2B2 

2A3C17 4o32B3 

description C 3® II gnd 

2A4[;i 9 38l|2B4 

The ’AC16474 and ’ACT16474 are noninverting 2A5 C 20 37 ] 2B5 

18-bit registered bus transceivers composed of 2A6 [21 36 ] 2B6 

two 9-bit sections with separate control signals. Vqq [[22 35 ] 

For either 9-bit transceiver section, data flow in 2A7 C 23 34 12B7 

th e A-to -B mo de is c ontrolled by output-enable 2A8 C 24 33 H 2B8 

(10EAB or 20EAB) an d cloc k (1 CLKAB or GND [25 32 ] GND 

2CLKAB) inputs. When 10EAB (or 20EAB) is 2A9C 26 3iI]2B9 

low, the corresponding B outputs are active 2 CLKABC 27 3032 CLKBA 

(high or low logic levels) and take on either the 20E^ £28 29 J 2bEBA 

current A-bus data on a low-to-high transition of 
1 CLKAB (or 2CLKAB) or the previously stored 
A-bus data if 1 CLKAB (or 2CLKAB) is low. 

Whe n 10E AB (or 20EAB) is high, the corresponding B outputs are in the high-impedance state. 10EAB 
(or 20EAB) does not affect the operation of the internal registers. Previously stored data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

Data flow from B to A Is similar, but uses 10EBA and/or 20EBA and 1 CLKBA and/or 2CLKBA. 

FUNCTION TABLE, EACH SECTIONt 


rr 

J 56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


INPUTS 1 

CLKAB 

OEAB 

L 

L 

L 

H 

t 

L 

t 

H 


LATCH DATA 


L L Previous A Data Previous A Data 

L _H_ Previous A Data _Z_ 

t _L_ Current A Data Current A Data 

t H Current A Data _Z_ 

t A-to-B data flo w is sho wn. B-to-A data flow is controlled analogously 
by CLKBA and OEBA. 
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54AC16474, 54ACT16474 
74AC16474, 74ACT16474 
18-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0250—D3573, JUNE 1990 

The 74AC16474 and 74ACT16474 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mll 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16474 has CMOS-compatible input thresholds. The ’ACT16474 has TTL-compatIble input 
thresholds. 

The 54AC16474 and 54ACT16474 are characterized over the full military temperature range of -SS^’C to 
125®C. The 74AC16474 and 74ACT16474 are characterized for operation from -40®C to 85°C. 

logic diagram (positive logic) 
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PRODUCT PREVIEW 


54AC16475, 54ACT16475 
74AC16475, 74ACT16475 
18-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0251—D3574, JUNE 1990 


Members of Texas Instruments WidebuS"" 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voitage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jnm Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 
description 


54AC16475, 54ACT16475 ... WD PACKAGE 
74AC16475, 74ACT16475 ... DL PACKAGE 


(TOP VIEW) 


The ’AC16475 and ’ACT16475 are inverting 2A4h9 38l2B4 

18-bit registered bus transceivers composed of t d ^ 

two 9-bit sections with separate control signals. oarT? srI^rr 

For either 9-bit transceiver section, data flow in ^ 

the A-to-B mode is controlled by output-enable ^CC L J ^CG 

(10EAB or 20EAB) and clock (1CLKAB or 2A7L23 34J2B7 

2CLKAB) inputs. When 10EAB (or 20EAB) Is 2A8L24 33 J2B8 

low, the corresponding B outputs are active GND L 25 32 J GND 

(high or low logic levels) and take on either the 2A9 C 26 31 ] 2B9 

inverse of the current A-bus data on a low-to- 2C LKAB £27 30 ] 2 CLKBA 

high transition of 1CLKAB (or 2CLKAB) or the 20 EAB d 28 29[ ]20EBA 

inverse of the previously stored A-bus data if 
1CLKAB (or 2CLKAB) is low. 

Whe n 10E AB (or 20EAB) is high, the corresponding B outputs are in the high-impedance state. 10EAB 
(or 20EAB) does not affect the operation of the internal registers. Previously stored data can be retained 
or new data can be entered while the outputs are In the high-impedance state. 


10EAB 
1CLKAB 
1A1 
GND 
1A2 
1A3 

^CC 

1A4 

1A5 

1A6 

GND 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

^CC 

2A7 

2A8 

GND 

2A9 

2C LKAB 

20EAB 


rr 

J56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


10EBA 

1CLKBA 

1B1 

GND 

1B2 

1B3 

Vcc 

1B4 

1B5 

1 B6 

GND 

1B7 

1B8 

1B9 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2B9 

2 CLKBA 

20EBA 


FUNCTION TABLE, EACH SECTIONt 


INPUTS 1 

CLKAB 

OEAB 

L 

L 

L 

H 

t 

L 

t 

H 


LATCH DATA 


L _ L Previous A Data Inverse of Previous A Data 

L H Previous A Data Z 

T L Current A Data Inverse of Current A Data 

t H Current A Data _Z_ 

+ A-to-B data flow is shown. B-to-A data flow is controlled analogously by 
CLKBA and OEBA. 


Inverse of Current A Data 
Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16475, 54ACT16475 
74AC16475, 74ACT16475 
18-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0251—D3574, JUNE 1990 


Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1CLKBA and/or 2CLKBA. 

The 74AC16475 and 74ACT16475 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16475 has CMOS-compatible input thresholds. The ’ACT16475 has TTL-compatible Input 
thresholds. 

The 54AC16475 and 54ACT16475 are characterized over the full military temperature range of to 

125®C. The 74AC16475 and 74ACT16475 are characterized for operation from -40'’C to 85*C. 

logic diagram (positive logic) 
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PRODUCT PREVIEW 


54AC16543, 74AC16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


TI0196—D3475, MARCH 1990 


Members of the Texas Instruments 
Widebus^ Family 

• Packaged in Shrink Small Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State True Outputs 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125''C 
description 

The 'AC16543 is a 16-bit registered transceiver 
and contains two sets of D-type latches for 
temporary storage of data flowing in either 
direction. The 'AC16543 can be used as two 
8 -bit transceivers or on e 16- bit transc eiver. 
Separate Latch Enable (LE AB o r LEBA) and 
Output Enable (GAB or GBA) Inputs are 
provided for each register to permit 
independent control in either direction of data 
flow. 

The A-to-B Enable (CEAB) Input must be low in 
order to en ter dat a from A o r to ou tput data to 
B. Having (CEAB) low and (LEAB) low makes 
the A-to-B latches tr anspa rent; a subsequent 
low-to-high transiti on (LEA B ) puts the A latch es In the 
requires using the (CEBA), (LEBA), and (GBA) inputs. 


54AC16543 ... WD PACKAGE 
74AC16543 ... DL PACKAGE 


1GAB [ 1 ' 
1LEAB [ 2 
1CEAB[ 3 
GND[ 4 
1A1[ 5 
1A2[ 6 

VccE 7 

1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[ 14 
2A1[ 15 
2A2[ 16 
2A3[ 17 
GND[ 18 
2A4[ 19 
2A5[ 20 
2A6[ 21 

Vcc[ 22 

2A7[ 23 
2A8[ 24 
GND[ 25 
2 CEAB [ 26 
2LEAB[ 27 
2GAB[ 28 


56 ] 1 GBA 
55 ] 1 LEBA 
54 ] 1CEBA 
53 ] GND 
52]1B1 
51 ]1B2 
50 ] Vcc 
49]1B3 
48]1B4 
47]1B5 
46 ] GND 
45 ] 1B6 
44]1B7 
43 ]1B8 
42 j 2B1 
41 ] 2B2 
40 ] 2B3 
39 ] GND 
38 ]2B4 
37 ] 2B5 
36 ] 2B6 
35] Vcc 
34 ]2B7 
33 j2B8 
32 j GND 
31 ] 2CEBA 
30 ]2LEBA 
29 j 2GBA 


Storage mode. Data flow from B-to-A is similar, but 


The 74AC16543 Is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54AC16543 is characterized over the full military temperature range of -SS^C to 125®C. The 
74AC16543 is characterized for operation from -40^ to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
In the formative or design phase of development Characteristic 
data and other specificamns are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
vrithout notice. 
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PRODUCT PREVIEW 


54AC16543, 74AC16543 

16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

D3475, MARCH 1990—TI0196 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. 

Input voltage range, Vj (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) — 
Output clamp current, Iqk (Vo < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • • • 
Continuous current through Vcc or GND pins .... 
Storage temperature range. 


. -0.5 V to 7 V 

-0.5 V to Vcc + 0.5 V 

-0.5 V to Vcc + 0.5 V 

. ±20 mA 

. ±50 mA 

. ±50 mA 

. ±400 mA 

. -65“Cto 150‘’C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE T. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16543 

74AC16543 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

_ 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vo Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

VcC = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

lOL Low-level output current 

VcC = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 
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54AC16543, 74AC16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0196—D3475, MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25*C 

54AC16543 

74AC16543 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = -50 juiA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh = -4 mA 

3V 

2.58 

2.4 

2.48 

lOH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

lOH = -50 mAt 

5.5 V 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VoL 

Iql — 50 fiA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

IQL = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

Control inputs 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

jjlA 

lOZ 

A or B ports* 

Vo = vcc or gnd 

5.5 V 

±0.5 

±10 

±5 

fiA 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fxA 

Q 

Control inputs 

V| = VccorGND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
^ For I/O ports, the parameter Iqz includes the input leakage current. 
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• Members of the Texas instruments 
Wldebus^ Family 

• Packaged in Shrink Smaii-Outline 300-mii 
Packages (SSOP) and 380-mii Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL-Voitage Compatible 

• 3-State True Outputs 

• Flow-Through Architecture to Optimize PCB 
Layout 

e Distributed Vcc and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC* (Enhanced-Performance Implanted 
CMOS) l-jurn Process 

• 500-mA Typical Latch-Up Immunity at 125^*0 
description 

The 'ACT16543 is a 16-bit registered 
transceiver and contains two sets of D-type 
latches for temporary storage of data flowing in 
either direction. The 'ACT16543 can be used 

as two 8-bit transceivers or one_16-bit 

transc eiver. Separate latc h en abl e (LE AB or 
LEBA) and output enable (GAB or GBA) inputs 
are provided for each register to permit 
independent control in either direction of data 
flow. 


54ACT16543, 74ACT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0194—D3476, MARCH 1990 


54ACT16543 ... WD PACKAGE 
74ACT16543 ... DL PACKAGE 
(TOP VIEW) 


1GAB [ 1 ' 
1LEAB [ 2 
1CEAB[ 3 
GND[ 4 
1Al[ 5 
1A2[ 6 
VccE 7 
1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[ 14 
2A1[ 15 
2A2[ 16 
2A3[ 17 
GND[ 18 
2A4[ 19 
2A5[ 20 
2A6[ 21 

Vcc[ 22 

2A7[ 23 
2A8[ 24 
GND [ 25 
2 CEAB [ 26 
2LEAB[ 27 
2GABf 28 


56 11 GBA 
55 jlLEBA 
54 11CEBA 
53 ] GND 
52 ] 1B1 
51 j 1B2 
50 jVcc 
49 ]1B3 
48 11B4 
47) IBS 
46 ] GND 
45 ] 1B6 
44]1B7 
43 ] 1B8 
42 j 2B1 
41 j2B2 
40 j2B3 
39 ] GND 
38 j2B4 
37 j 2B5 
36 j 2B6 
35]Vcc 
34 l2B7 
33 j2B8 
32 j GND 
31 j 2 CEBA 
30 ] 2LEBA 
29 j 2GBA 


The A-to-B Enable (CEAB) Input must be low in ^ 

order to ent er data from A or to output data 

to B. Havi ng CE AB low and LEAB low makes the A-to-B latches transparent; a subsequent low-to-high 
transition (LEAB ) puts the A latc hes In the storage mode. Data flow from B-to-A is similar, but requires 
using the CEBA, LEBA, and GBA inputs. 

The 74ACT16543 is packaged In Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 64ACT16543 is characterized over the full military temperature range of -55X to 125®C. The 
74ACT16543 Is characterized for operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas instruments incorporated. 


PRODUCTION DATA documents contain biformation current as of 
publication date. Products conform to specifications per ttie terms 
of Texas I mbrume nte stuidard warranty. Production processing 
does not necessarily include testing of all parameters. 
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54ACT16543, 74ACT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0194—D3476, MARCH 1990 


Function Table (each octal register) 


INPUTS 

LATCH 

STATUS 

ATOBt 

OUTPUT BUFFERS 

B1 THRU B8 

CEAB 

LEAB 

GAB 

H 

X 

X 

Storing 

Z 

X 

H 

X 

Storing 


X 

X 

H 


z 

L 

L 

L 

Transparent 

Current A Data 

L 

H 

L 

Storing 

Previous* A Data 


t A-to-B data f low i s sho wn: B-to-A flow control is the same except it uses 

CEBA, LEBA, and (a BA. _ 

* Data present before low-to-high transition of LEAB occurring while CEAB is 
low. 


logic symbol§ 


logic diagram (positive logic) 





§This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54ACT16543, 74ACT16543 
16-BfT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D3476, MARCH 1990—TI0194 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or pins. +400 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT16543 

74ACT16543 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

VlL 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 


Vcc 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

0 


Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

: 24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 


10 

0 


10 

ns/V 

ta 

Operating free-air temperature 

-55 


125 

-40 


85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW Information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
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54ACT16543, 74ACT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0194—D3476, MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25^ 

54ACT16543 

74ACT16543 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 



Iqh = -50 jbiA 

4.5 V 

4.4 

4.4 

4.4 




5.5 V 

5.4 

5.4 

5.4 


VOH 


•oh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 



5.5 V 

4.94 

4.7 

4.8 




Iqh = - 50 mAt 

5.5 V 


3.85 





•oh = -75 mAt 

5.5 V 



3.85 




•OL — 50 fiA 

4.5 V 

0.1 

0.1 

0.1 




5.5 V 

0.1 

0.1 

0.1 


VOL 


Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

\/ 


5.5 V 

0.36 

0.5 

0.44 

V 



Iql = 50 mAt 

5.5 V 


1.65 





Iql = 75 mAt 

5.5 V 



1.65 


l| 

Control Inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

i^A 

lOZ 

A or B Portsf^ 

Vq = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

/LtA 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Alec® 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 




Qo 

A or B ports 

V| = Vcc or GND 

5V 

12 



ph 


t Not more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V (uniess otherwise noted) (see Note 3) 




Ta = 25*C 

54ACT16543 

74ACT16543 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

tw 

Pulse duration, LEAB or LEBA low 

7.5 


7.5 

ns 

tsu 

Setup time, data before LEAB or LEBA t 

2.5 

2.5 ^ 

2.5 

ns 

th 

Hold time, data after LEAB or LEBA t 

4 

'■■s4 

4 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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54ACT16543, 74ACT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D3476, MARCH 1990—TI0194 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V (see Note 4) 


PARAMETER 

FROM 

TO 

Ta 

= 25*C 


54ACT16543 

74ACT16543 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

AorB 

AorB 

3.5 

6.9 

9.5 

3.5 

11.3 

3.5 

10.5 

ns 

tpHL 

3.1 

7.3 

10.7 

3.1 

13.1 

3.1 

11.6 

tPLH 

LEAB or LEBA 

AorB 

3.9 

8.6 

12.3 

3.9 

15.1 

3.9 

13.8 

ns 

tPHL 

3.9 

8.7 

12.2 

3.9 

;h.6 

3.9 

13.5 

tPZH 

Gab or GBA 

AorB 

2.6 

7.1 

10.3 

2.6 


2.6 

11.4 

ns 

tPZL 

3.5 

8.3 

11.9 


^'■^4.4 

3.5 

13.2 

tPHZ 

GAB or GBA 

AorB 

4.1 

8.2 

10.5 


"11.3 

4.1 

11.1 

ns 

tPLZ 

5 

7.3 

9.3 


10.4 

5 

9.6 

tPZH 

CEABorCEBA 

AorB 

3.1 

7.3 

10.7 

3.1 

12.9 

3.1 

11.7 

ns 

tPZL 

3.9 

8.5 

12.2 

3.9 

14.8 

3.9 

13.5 

tPHZ 

CE^orCEBA 

AorB 

4.6 

8.5 

11 

4.6 

11.9 

4.6 

11.6 

ns 

tPLZ 

5.2 

7.4 

9.7 

5.2 

10.8 

5.2 

10.5 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f - 1 MHz 

45 

PF 

Outputs disabled 

12 
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54AC16620, 74AC16620 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0289—D3600. JULY 1990—REVISE OCTOBER 1990 


I • Members of the Texas Instruments 
I Widebus^ Family 

I • Packaged in Shrink Small Outline 300-mii 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Fiat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPiC™ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The 'AC16620 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

This device can be used as two 8-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus 
or from the B bus to the A bus, depending 
upon the logic le^el at the com£lementary 
enable inputs (1GBA, 1GAB, 2GBA, and 
2 GAB). The enable inputs can be used to 
disable the device so that the buses are 
effectively isolated. 


54AC16620 ... WD PACKAGE 
74AC16620 ... DL PACKAGE 
(TOP VIEW) 



The dual-en^le configuration gives the bus transceiver the capability to store data by simultaneous 
enabling of 1GBA and 1GAB (and/or 2GBA and 2GAB). Each output reinforces its input in this transceiver 
configuration. Thus, when both control Inputs are enabled and all other data sources to the two sets of 
bus lines are at high impedance, the bus lines remain at their last states. 


The 74AC16620 is packaged in Tl’s shrink small-outline packages (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages In the same printed-circuit-board area. 


The 54AC16620 is characterized over the full military temperature range of -55®C to 125®C. The 
74AC16620 Is characterized for operation from - 40®C to SS^C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 


H Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-67 




54AC16620, 74AC16620 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3600. JULY 1990—REVISE OCTOBER 1990—TI0289 

FUNCTION TABLE, EACH SECTION 


ENABLE 


INPUTS 

OPERATION 

GBA 

GAB 


L 

L 

B data to A bus 

H 

H 

A data to B bus 

H 

L 

Isolation 

L 

H 

B data to A bus, 

A data to B bus 


logic symbolt logic diagram (positive logic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54AC16620, 74AC16620 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0289—D3600, JULY 1990—REVISE OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1). - 0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). i 50 mA 

Continuous current through Vcc or GND pins . ±400 mA 

Storage temperature range. - 65‘’C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC16620 

74AC16620 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 


3 5 

5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

1.65 

1.65 


V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

_ 

0 

Vcc 

0 

Vcc 

V 



> 

CO 

8 

> 

- 4 

- 4 


lOH 

High-level output current 

Vcc = 4.5 V 

■aP" -24 

-24 

mA 



Vcc = 5.5 V 

€ ' -24 

-24 




Vcc = 3V 

12 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

_24, 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW Information concerns products in the 
tormative or design phase of developmenL Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16620, 74AC16620 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3600, JULY 199a-REVISE OCTOBER 1990—TI0289 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

— 

TEST CONDITIONS 

— 

Vcc 

Ta = 2S'C 

54AC16620 

74AC16620 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 




3V 

2.9 

2.9 

2.9 




•oh = -50 juiA 

4.5 V 

4.4 

4.4 

4.4 





5.5 V 

5.4 

5.4 

5.4 


VOH 


lOH = -4 mA 

3V 

2.58 

2.4 

2.48 

V 


IQH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 



5.5 V 

4.94 

4.7 

4.8 




lOH = -50mAt 

5.5 V 


3.85 





IqH = -75 mAt 

5.5 V 



3.85 





3V 

0.1 

0.1 

0.1 




Iql — 50 JU.A 

4.5 V 

0.1 

^ 0.1 

0.1 





5.5 V 

0.1 

0.1 

0.1 


VOL 


Iql = 12 mA 

3V 

0.36 

0.5 

0.44 



Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

V 



5.5 V 

0.36 

0.5 

0.44 




Iql = 50 mAt 

5.5 V 


1.65 





Iql = 75 mAt 

5.5 V 


„ 

1.65 


l| 

Control inputs 

V| = Vcc or gnd 

5.5 V 

±0.1 

±1 

±1 

fiA 

lOZ 

A or B ports^ 

V| = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

ju,A 

1 «CC 

V| - Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Qo 

A or B ports 

V| = Vcc or GND 

5V ! 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
♦ For I/O ports, the parameter Iqz includes the Input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3,3 V ± 0,3 V (see Note 3) 


PARAMETER 

FROM 

TO 

Ta 

= 25‘*C 


54AC16620 

74AC16620 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

B or A 

2.7 

6.1 

8.7 

2.7 

10.3 

2.7 

9.7 

ns 

tPHL 

3.9 

7.9 

10.6 

3.9 . 

’12*3 

3.9 

11.7 

tpZH 

GBA 


3.2 

7.1 

10 

3*2 ' 

11.8 

3.2 

11.2 

ns 

tPZL 


4.5 

11.1 

13.5 

4M'' 

15.8 

4.5 

15 

tPHZ 

GBA 

A 

5.3 

7.4 

9.5 

&.3 

10.6 

5.3 

10.2 

ns 

tPLZ 

4.6 

7 

9.2 

4.6 

10.1 

4.6 

9.8 

tPZH 

GAB 

B 

3.1 

6.7 

9.5 

3.1 

11.3 

3.1 

10.7 

ns 

tPZL 

4.4 

9.6 

13 

4.4 

15.2 

4.4 

14.5 

tPHZ ' 

GAB 

1 

B 

5 

7.1 

9.3 

5 

10.1 

5 

9.8 

ns 

tpLZ 

4.4 

6.8 

8.9 

4.4 

9.7 

4.4 

9.4 


NOTE 3: For load circuit and voltage waveforms, see Section 1. 


PRODUCT PREVIEW Information concerns products in the 
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54AC16620, 74AC16620 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0289—D3600, JULY 1990—REVISE OCTOBER 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (see Note 3) 


PARAMETER 

FROM 

TO 

ta 

= 25X 


54AC16620 

74AC16620 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

Bor A 

2.1 

3.9 

6.1 

2.1 

7.2 

2.1 

6.8 

ns 

tpHL 

3.1 

4.9 

7.3 

3.1 

8.7 

3.1 

8.2 

tPZH 

GBA 


2.2 

4.3 

6.8 

2.2 

8 

2.2 

7.6 

ns 

tPZL 


3.3 

5.5 

8.4 

3.3 

.9.9 

3.3 

9.4 

tPHZ 

GBA 

A 

4.9 

6.6 

8.6 

4.9 


4.9 

9.2 

ns 

tPLZ 

A 

4.1 

5.8 

7.8 


#8-6 

4.1 

8.3 

tPZH 

GAB 

B 

2.2 

4.2 

6.5 


7.7 

2.2 

7.3 

ns 

tPZL 

3.4 

5.4 

8.1 


9.6 

3.4 

9.1 

tPHZ 

GAB 

B 

4.6 

6.4 

8.5 

4.6 

9.4 

4.6 

9 

ns 

tPLZ 

4.1 

5.6 

7.6 

4.1 

8.3 

4.1 

8 


NOTE 3: For load circuit and voltage waveforms, see Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

49 

pF 

Outputs disabled 

6 
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54ACT16620, 74ACT16620 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


Members of Texas Instruments Widebus™ 
Family 

Packaged in Shrink Smail-Outiine 300-mii 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mii Center- 
to-Center Pin Spacings 

Inputs are TTL-Voltage Compatible 
3-State Outputs Drive Bus Lines Directly 

Flow-Through Architecture Optimizes PCB 
Layout 

Distributed Vcc ^^d GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC^ (Enhanced-Performance Implanted 
CMOS) Ijmm Process 

500-mA Typical Latch-Up Immunity at 125*’C 


description 


TI0243—D3584, JUNE 1990 


54ACT16620 ... WD PACKAGE 
74ACT16620 ... DL PACKAGE 
(TOP VIEW) 


rr 

J48 

2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


The ’ACT16620 is an inverting 16-bit trans- y 31 “Iv 

ceiver designed for asynchronous communi- 2B5ri9 30 I 2 S 

cation between data buses. The control 

function implementation allows for maximum p 

flexibility in timing. ^^ 0:21 28] GND 

2B7|l22 27I12A7 

This device can be used as two 8-bit 2B8C23 26]2A8 

transceivers or one 16-bit transceiver. It allows 2GAB[l24 25]2GBA 

data transmission from the A bus to the B bus ^^ 

or from the B bus to the A bus, depending 

upon the logic le^el at the com£lementary 

enable inputs (1GBA, 1GAB, 2GBA, and 

2GAB). The enable inputs can be used to 

disable the device so that the buses are 

effectively isolated. 

The dual-enaWe configi£ation gives the bus transceiver the capability to store data by simultaneous 
enabling of 1GBA (or 2GBA) and 1GAB (or 2GAB). Each output reinforces its Input In this transceiver 
configuration. Thus, when both output-enable inputs are active and all other sources to the two sets of 
bus lines are high impedance, the bus lines remain at their last states. 

The ’ACT16620 is packaged In Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin 
count and functionality of a standard small-outline package In the same printed-circuit-board area. 

The 54ACT16620 is characterized over the full military temperature range of to 125®C. The 

74ACT16620 is characterized for operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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reserves the right to change or discontinue these products 
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PRODUCT PREVIEW 


54ACT16620, 74ACT16620 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3584, JUNE 1990—TI0243 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ±50 mA 

Continuous current through Vcc o*” ... ±400 mA 

Storage temperature range. -65X to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16620 

74ACT16620 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

v 

V|H 

High-level input voltage 

2 

2 

v 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kCl or greater. 


3. All Vcc and GND pins must be connected to the proper voltage power supply. 


Texas 

Instruments 


3-74 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 











54ACT16620, 74ACT16620 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0243—D3584, JUNE 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»c 

54ACT16620 

74ACT16620 

UNIT 

MIN TYP max 

MIN MAX 

MIN MAX 

VOH 

Iqh = -50 fiA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

•oh = - 24 mA 

4.5 V 

3.94 

3.94 

3.8 

5.5 V 

4.94 

4.94 

4.8 

•oh = -50 mAt 

5.5 V 


3.85 


Iqh - -75 mAt 

5.5 V 



3.85 

VOL 

•OL - 50 /xA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL - 50 mAt 

5.5 V 


1.65 


•oh = 75 mAt 

5.5 V 



1.65 

l| Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

jxA 

•OZ A or B portsf^ 

Vo == Vcc or GND 

sJv 

±0.5 

±10 

±5 

fxA 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Alec® 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Cj Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Cjo A or B Ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25»C 

54ACT16620 

74ACT16620 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

AorB 

B or A 




ns 

tPHL 




tPZH 

GBA 

A 




ns 

tPZL 




tPHZ 

GBA 

A 




ns 

tPLZ 




tPZH 

GAB 

B 




ns 

tPZL 




tPHZ 

GAB 

B 




ns 

tPLZ 





NOTE 4; Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT PREVIEW 


54ACT16620, 74ACT16620 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3584, JUNE 1990—TI0243 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER ] 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f == 1 MHz 


pF 

Outputs disabled 
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54AC16640, 74AC16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0284—D3607, JULY 1990—REVISED OCTOBER 1990 


• Members of the Texas Instruments 
Widebus^ Family 

• Packaged in Shrink Small Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• Fiow-Through Architecture Optimize PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The 'AC16640 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. 

This device can be used as two 8-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus 
or from the B bus to the A bus, depending 
upon the logic levels at the direction control 
inputs (1DIR and 2DIR). 

The enable inputs (1G and 2G) can be used to disable the device so that the buses are effectively 
isolated. The 'AC16640 is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the 
I/O pin count and functionality of a standard small-outline package in the same printed-circuit-board area. 

The 54AC16640 is characterized over the full military temperature range of -55®C to 125“C. The 
74AC16640 is characterized for operation from — 40*0 to 85°C. 

FUNCTION TABLE, EACH SECTION 


CONTROL 

INPUTS 

OPERATION 

G 

DIR 


L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

Bus Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily Include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54AC16640, 74AC16640 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3607, JULY 1990—REVISED OCTOBER 1990—TI0284 



TO SEVEN OTHER TRANSCEIVERS 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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54AC16640, 74AC16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0284—D3607, JULY 1990—REVISED OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through Vcc O'' GND pins. ±400 mA 

Storage temperature range. - 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16640 

74AC16640 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

: 1 -35 

1.35 

Vcc = 5.5 V 

: 1-65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

3 Vcc 

0 Vcc 

v 

lOH High-level output current 

VCC = 3V 

-4 

-4 

mA 

Vcc ^ 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

VcC^3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fail rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

°C 


NOTE 2: All Vqc and GND pins must be connected to the proper voltage supply. 


PRODUCT PREVIEW Information concerns products in the 
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54AC16640, 74AC16640 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3607, JULY 1990—REVISED OCTOBER 1990—TI0284 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25-C 

54AC16640 

74AC16640 

UNIT 

MIN TYP 

MAX 

MIN MAX 

MIN 

MAX 




3V 

2.9 

2.9 

2.9 




lOH = - 50 fiA 

4.5 V 

4.4 

4.4 

4.4 





5.5 V 

5.4 

5.4 

5.4 


VOH 


IQH = -4 mA 

3V 

2.58 

2.4 

2.48 

V 


•oh == - 24 mA 

4.5 V 

3.94 

3.7 

3.8 



5.5 V 

4.94 

4.7 

4.8 




Iqh = - 50 mA+ 

5.5 V 


3.85 





Iqh = -75 mAt 

5.5 V 



3.85 





3V 

0.1 

0.1 

0.1 




Iql — 50 juA 

4.5 V 

0.1 

4).1 

0.1 





5.5 V 

0.1 


0.1 


VOL 


lOL = 12 mA 

3V 

0.36 

0.5 

0.44 

V 


Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 



5.5 V 

0.36 

0.5 

0.44 




Iql = 50 mA+ 

5.5 V 


1.65 





Iql = 75 mA+ 

5.5 V 



1.65 


l| 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

jjlA 

lOZ 

A or B portsl^ 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

IxA 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

jxA 

Cj Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 
+ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (see Note 3) 


PARAMETER 

FROM 

TO 

Ta 

= 25'»C 


54AC16640 

74AC16640 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

B or A 

2.2 

6.9 

9.1 

2.2 

10.7 

2.2 

10 

ns 

tPHL 

3 

8.5 

11 

3 . 

. 12;6 

3 

11.9 

tPZH 

G 

Aor B 

3 

8.2 

11 

3 

13.2 

3 

12.3 

ns 

tPZL 

3.9 

10.9 

14 

3.9 

16.8 

3.9 

15.5 

tPHZ 

G 

Aor B 

5.1 

8.3 

10.6 

5.1 

11.7 

5.1 

11.2 

ns 

tPLZ i 

4.3 

7.8 

10.1 

4.3 

11 

4.3 

10.6 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW informaHon concerns products in the 
formative or design phase of development. Characteristic data 
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reserves the right to change or discontinue these products 
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54AC16640, 74AC16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0284—D3607, JULY 1990—REVISED OCTOBER 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V (see Note 3) 


PARAMETER 

FROM 

TO 

Ta 

= 25’’C 

54AC16640 

74AC16640 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

B or A 

1.8 

4.7 

1.8 

8 

1.8 

7.3 

ns 

tPHL 

2.6 

5.7 

2.6 

9,2 

2.6 

8.6 

tPZH 

G 

AorB 

2.4 

5.6 


-r>'8.5 

2.4 

8 

ns 

tpZL 

3 

6.6 


10.7 

3 

9.9 

tPHZ 

G 

Aor B 

5 

7.5 

5 

10.4 

5 

9.9 

ns 

tPLZ 

4.1 

6.5 

4.1 

9.3 

4.1 

9 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


1 PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF. f = 1 MHz 

55 

pF 

Outputs disabled 

8 


PRODUCT PREVIEW information concerns products in the 
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54ACT16640, 74ACT16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


I • Members of Texas instruments Widebus™ 

I Family 

I • Packaged in Shrink Smail-Outiine 300-mil 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Flat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• inputs are TTL-Voitage Compatible 

• Flow-Through Architecture Optimizes PCB 
Layout 

• EPIC'** (Enhanced-Performance implanted 
CMOS) 1-ju.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The ’ACT16640 is an inverting 16-bit trans¬ 
ceiver designed for asynchronous communi¬ 
cation between data buses. 

This device can be used as two 8-bit trans¬ 
ceivers or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or 
from the B bus to the A bus, depending upon 
the logic levels at the direction control jnputs 
(ipiR and 2DIR). The enable inputs (1G and 
2G) can be used to disable the device so that 
the buses are effectively isolated. 

The ’ACT16640 is packaged in Tl’s shrink 
small-outline package (SSOP), which provides 
twice the I/O pin count and functionality of a 
standard small-outline package in the same 
printed-circuit-board area. 


TI0244—D3585, JUNE 1990 

54ACT16640 ... WD PACKAGE 
74ACT16640 ... DL PACKAGE 
(TOP VIEW) 



The 54ACT16640 is characterized over the full military temperture range of -55®C to 125®C. The 
74ACT16640 is characterized for operation from - 40®C to 85°C. 


FUNCTION TABLE, 
EACH SECTION 


CONTROL 

INPUTS 

OPERATION 

G 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Bus Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not 
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54ACT16640, 74ACT16640 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3585, JUNE 1990—TI0244 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. —0.5 V to 7 V 

Inut voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . +20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16640 

74ACT16640 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 4 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTES: 2. Unused or floating inputs should be tied to Vcc through a pullup resistor of approximately 5 kn or greater. 
3. All Vcc and GND pins must be connected to the proper voltage power supply. 


PRODUCT PREVIEW Information concerns products In the 
formative or design phase of development. Characteristic data 
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reserves the right to change or discontinue these products 
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54ACT16640, 74ACT16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TI0244—D3585, JUNE 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘»c 

54ACT16640 

74ACT16640 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 



lOH = -50;i,A 

4.5 V 

4.4 

4.4 

4.4 




5.5 V 

5.4 

5.4 

5.4 


VOH 


lOH = - 24 mA 

4.5 V 

3.94 

3.94 

3.8 

V 


5.5 V 

4.94 

4.94 

4.8 



Iqh = - 50 mA* 

5.5 V 


3.85 





lOH = -75 mAt 

5.5 V 



3.85 




lOL = 50 jbiA 

4.5 V 

0.1 

0.1 

0.1 




5.5 V 

0.1 


0.1 


VOL 


Iql = 24 mA 

4.5 V 

0.36 


0.44 



5.5 V 

0.36 


0.44 

V 



lOL = 50 mA+ 

5.5 V 


1.65 





lOL = 75 mA* 

5.5 V 



1.65 


l| 

Control inputs 

V| = Vcc or GND 

5.5 V 

+ 0.1 

±1 

±1 

fiA 

lOZ 

A or B ports* 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

liA 

ICC 

V| = Vcc or GND. Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Alcc^ 

One input at 3.4 V, Other inputs 
at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

Control inputs 

V| = VccorGND 

5V 

4.5 



PF 

Qo 

A or B Ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 
f For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ±0.5 V (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25‘‘C 


54ACT16640 

74ACT16640 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

B or A 

2.2 

6 

8.3 

2.2 

9.6 

2.2 

9.1 

ns 

tPHL 

4.1 

7.6 

9.3 

4.1 

11,3 

4.1 

10.5 

tPZH 


AorB 

2.7 

6.9 

8.9 


10.4 

2.7 

9.8 

ns 

tPZL 

o 

3.5 

8.2 

10.4 


12.1 

3.5 

11.5 

tPHZ 

75 

AorB 

6.1 

9.4 

11.4 

6.1 

13.1 

6.1 

12.5 

ns 

tPLZ 


5.5 

8.7 

10.3 

5.5 

11.5 

5.5 

11 


operating characteristics, Vcc = ^ V, Ta = 25^C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

52 

pF 

Outputs disabled 

9 
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PRODUCT PREVIEW 


54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


Member of the Texas Instruments Widebus™ 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mii Fine-Pitch 
Ceramic Flat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• Independent Registers for A and B Buses 

• Muitipiexed Reai-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed Vcc ^^d GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/xm Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 
description 

The 'AC16646 is a 16-bit bus transceiver, 
which consists of D-type flip-flops and control 
circuitry with 3-state outputs arranged for 
multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on 
The A or B bus Is clocked into the registers on 
the low-to-high transition of the appropriate 
clock input (CAB or CBA). Figure 1 illustrates 
the four fundamental bus-management 
functions that can be performed with the octal 
bus transceivers and registers. 


TI0189—D3477. MARCH 1990 


54AC16646 ... WD PACKAGE 
74AC16646 ... DL PACKAGE 


1DIR[ 1 ^ 
1CAB[ 2 
1SAB[ 3 
GND[ 4 
1A1[ 5 
1A2[ 6 
Vcc[ 7 
1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[ 14 
2A1[ 15 
2A2[ 16 
2A3[ 17 
GND[ 18 
2A4[ 19 
2A5[ 20 
2A6[ 21 

Vcct 22 

2A7[ 23 
2A8[ 24 
GNoi 25 

2SABi 26 
2CAB[ 27 
2DIR[ 28 


56 ] 1G 
55 ] 1CBA 
54]1SBA 
53 ] GND 
52 ] 1B1 
51 ]1B2 
50 ]Vcc 

49 ] 1B3 
48 ]1B4 
47 ] 1B5 
46 i GND 
45 ] 1B6 
44]1B7 
43 ] IBS 
42 j 2B1 
41 ] 2B2 
40 j2B3 
39 ] GND 
38 ] 2B4 
37 ]2B5 
36 ] 2B6 
35] Vcc 
34 ]2B7 
33 ] 2B8 
32 ] GND 
31 ]2SBA 
30 ] 2CBA 
29 ]2G 


Enable (G) and direction (DIR) inputs are provided to control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port may be stored In either register or in both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select control will eliminate the typical decoding glitch which occurs In a multiplexer during the transjtion 
between stored and real-time data. The direction control determines which bus receives data when G is 
active (low). In the isolation mode (G high), A data may be stored in one register and/or B data may be 
stored in the other register. 

When an output function is disabled, the Input function is still enabled and may be used to store and 
transmit data. Only one of the two buses, A or B, may be driven at a time. 

The 74AC16646 is packaged in the Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 


The 54AC16646 is characterized for operation over the full military temperature range of 
The 74AC16646 is characterized for operation from -40®C to &5°C. 


-55^C to 125‘‘C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0189—D3477, MARCH 1990 



I-1 I I-1 

I I i I 
I 11 I 
I Ml I 

I H! I 


I I I I 

I I I I 

I I I I 

I I I I 

I—j 11—I 


DIR CAB CBA SAB SBA 

L X X X L 


REAL-TIME TRANSFER BUS B TO BUS A 


REAL-TIME TRANSFER BUS A TO BUS B 




DIR CAB CBA SAB SBA 

X T X X X 

X X t X X 

X T T X X 


SAB SE 
X [ 

H ) 


STORAGE FROM A, B OR A AND B 


TRANSFER STORED DATA TO A OR B 


FIGURE 1. BUS TRANSFER DIAGRAM 
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PRODUCT PREVIEW 


54AC16646, 74AC16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3477, MARCH 1990—TI0189 


FUNCTION TABLE 


INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

t 

X 

X 

X 

Input 

Unspecified 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecified 

Input 

Store B, A unspecifiedt 

H 

X 

t 

t 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


t The data output functions may be enabled or disabled by various signals at the G or DIR inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
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PRODUCT PREVIEW 


54AC16646, 74AC16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3477, MARCH 1990—TI0189 


logic diagrams (positive logic) 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0189—D3477, MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. - 65®C to 1 SO^C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16646 

74AC16646 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|i_ Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

VCC = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

VcC = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fali rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 2: All Vcc ®nd GND pins must be connected to the proper voltage supply. 
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WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25*c 

54AC16646 

74AC16646 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = -50ju,A 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

lOH = -4 mA 

3V 

2.58 

2.4 

2.48 

Iqh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = -50 mAt 

5.5 V 


3.85 


Iqh = -75 mA* 

5.5 V 



3.85 

VOL 

lot == 50 }iA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

lot = 12 mA 

3V 

0.36 

0.5 

0.44 

lOL == 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mA+ 

5.5 V 


1.65 


Iql = 75 mA+ 

5.5 V 



1.65 

l| 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

fiA 

'OZ 

A or B ports* 

Vq = Vcc or GND 

5.5 V 

+ 0.5 

±10 

±5 

fiA 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter Iqz includes the input leakage current 
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■ 54ACT16646, 74ACT16646 

I 16-BIT BUS TRANSCEIVERS AND REGISTERS 

I WITH 3-STATE OUTPUTS 

I _ TI0169—D3478, MARCH 1990 

I • Member of the Texas Instruments Widebus^** 

I Family 

I • Packaged in Shrink Small-Outline 300-mii 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• Independent Registers for A and B Buses 

• Muitiplexed Real-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed Vqc ^nd GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The ’ACT16646 is a 16-bit bus transceiver, 
which consists of D-type flip-flops and control 
circuitry with 3-state outputs arranged for 
multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on 
the A or B bus is clocked into the registers on 
the low-to-high transition of the appropriate 
clock input (CAB or CBA). Figure 1 illustrates 
the four fundamental bus-management func¬ 
tions that can be performed with the octal bus 
transceivers and registers. 

Enable (G) and direction (DIR) inputs are provided to control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port may be stored in either register or in both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select control eliminates the typical decoding glitch which occurs in a multiplexer during the transi^on 
between stored and real-tinrie data. The direction control determines which bus receivers data when G is 
low. In the isolation mode (G high), A data may be stored in one register and/or B data may be stored in 
the other register. 

When an output function is disabled, the Input function is still enabled and may be used to store and 
transmit data. Only one of the two buses, A or B, may be driven at a time. 

The 74ACT16646 is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54ACT16646 is characterized for operation over the full military temperature range of to 

125‘’C. The 74ACT11646 is characterized for operation from -40“C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication date. 

Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54ACT16646, 74ACT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0169—D3478, MARCH 1990 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

t 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecified^ 

Input 

Store B, A unspecifiedt 

H 

X 

t 

T 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

H or L 

HorL 

X 

X 

input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


t The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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54ACT16646, 74ACT16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3478, MARCH 1990—TI0169 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or Vi > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ± 50 mA 

Continuous current through Vcc O'' GND pins.... ±400 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16646 

74ACT16646 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

^0.8 

0.8 

V 

V| 

Input voltage 

0 . 

V(X 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTES: 2. All Vcc and GND pins must be connected to the proper voltage supply. 


3. Unused or floating inputs should be tied to Vcc through a pullup resistor of 5 kft or greater. 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT16646, 74ACT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0169--D3478, MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54AC16646 

74AC16646 

UNIT 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 



Iqh = -SOjuA 

4.5 V 

4.4 

4.4 

4.4 




5.5 V 

5.4 

5.4 

5.4 


VOH 


•oh = “ 24 mA 

4.5 V 

3.94 

3.94 

3.8 

V 


5.5 V 

4.94 

4.94 

4.8 



Iqh = “ 50 mAt 

5.5 V 


3.85 





Iqh = -75 mAt 

5.5 V 



3.85 




•OL - 50 jxA 

4.5 V 

0.1 

0.1 

0.1 




5.5 V 

0.1 

.0.1 

0.1 


VOL 


•OL = 24 mA 

4.5 V 

0.36 

\ 0,5 

0.44 



5.5 V 

0.36 


0.5 

0.44 

V 



Iql 50 mAt 

5.5 V 


^ 1.65 





Iql 75 mAt 

5.5 V 



1.65 


l| 

Control inputs 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

IxA 

•oz 

A or B ports^ 

Vq = Vcc Of 

5.5 V 

±0.5 

±10 

±5 

ju,A 

icc 

Vl = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

lnA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

Control inputs 

V| = VccorGND 

5V 

4.5 



PF 

Qo 

A or B ports 

Vo ^ Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

+ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, 
Vqc = 5 V ±0.5 V (uniess otherwise noted) (see Note 3) 



Ta = 

25X 

54ACT16646 

74ACT16646 

UNIT 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

tclock 

Clock frequency 


0 

90 

0 

?90 

0 

90 

MHz 

tw 

Pulse duration, CAB or CBA high or low 


5.5 

5-5 .. J 

5.5 

ns 

tsu 

Setup time, A before CAB t or B before CBA t 

Data high 

4 



4 

ns 

Data low 

6 

6 1 

6 


th 

Hold time, A after CAB t or B after CBA t 


1.5 

1.5 

1.5 

ns 


NOTE: 3. Load circuits and voltage waveforms are shown in Section 1 of Advanced CMOS Logic Data Book, 1990. 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT16646, 74ACT16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3478, MARCH 1990—TI0169 


switching characteristics over recommended operating free-air temperature range, 
Vcc 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 


PARAMETER 

FROM 

TO 

Ta 

== 25“C 


54ACT16646 

74ACT16646 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

fmax 



90 

90 

90 

MHz 

tPLH 

Aor B 

B or A 

3.9 

7.5 

9.4 

3.9 

11.5 

3.9 

10.6 

ns 

tPHL 

3.4 

7.6 

10.8 

3.4 

12.2 

3.4 

11.4 

tPZH 

G 

AorB 

3.2 

7.7 

10.8 

3.2 

12.9 

3.2 

11.9 

ns 

tPZL 


4.2 

9.0 

12.2 

4.2 

14.6 

4.2 

13.5 

tPHZ 

G 

AorB 

5.3 

7.7 

9.6 

5.3 

10.4 

5.3 

10.2 

ns 

tPLZL 


4.9 

7.3 

9.2 

4.9 

10.3 

4.9 

9.9 

tPLH 

CBA or CAB 

AorB 

4.9 

8.9 

11.1 


13.1 

4.9 

12.2 

ns 

tPHL 

5.1 

9.0 

11.0 

5.1 

13.1 

5.1 

12.3 

tPLH 

SAB orSBAt 

AorB 

5.2 

10.3 

13.8 

5.2 

17.2 

5.2 

15.6 

ns 

tPHL 

(with A or B high) 

4.9 

8.2 

10.6 

4.9 

12.5 

4.9 

11.7 

tPLH 

SBA or SABt 

AorB 

4.3 

7.8 

9.9 

4.3 

12.1 

4.3 

11.1 

ns 

tPHL 

(with A or B low) 

5.9 

11.2 

14.9 

5.9 

18.2 

5.9 

16.7 

tPZH 

DIR 

AorB 

4.5 

9.5 

13.8 

4.5 

18.2 

4.5 

15.2 

ns 

tPZL 

4.3 

9.2 

11.8 

4.3 

14.2 

4.3 

13.1 

tPHZ 

DIR 

AorB 

4.5 

7.9 

10.2 

4.5 

11.2 

4.5 

10.8 

ns 

tPLZ 

4.4 

7.5 

9.8 

4.4 

10.8 

4.4 

10.4 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE: 3. Load circuits and voltage waveforms are shown in Section 1 of Advanced CMOS Logic Data Book, 1990. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per tranceiver 

Outputs enabled 

Cl - 50 pF, f = 1 MHz 

58 

PF 

Outputs disabled 

13 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goais. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0190—D3463, MARCH 1990 


Member of the Texas Instruments Widebus™ 54AC16652 ... wd package 

P3llli|y 74AC16652 ... DL PACKAGE 

(TOP VIEW) 

• Packaged in Shrink Smail Outiine 300-mil . , , 

Packages (SSOP) and 380-mil Fine-Pitch 1 GAB [ i ^ 53 ] IGBA 

Ceramic Fiat Packages Using 25-mii 1CAB[ 2 ssJlCBA 

Center-to-Center Pin Spacings 1 SAB[ 3 54 ] ISBA 

• Bus Transceivers/Registers ^ 53 ] GND 

1A1 [5 52 ] 1B1 

• Independent Registers and Enables for A 1A2[ e 51 ] 1B2 

and B Buses Vcc[ 7 5o]Vcc 

• Multiplexed Real-Time and Stored Data 1A3[ s 49 ] 1B3 

1A4[ 9 48 ] 1B4 

• Fiow-Through Architecture to Optimize PCB 1A5[ 10 47 ]iB 5 

GND [ 11 46] GND 

• Distributed Vcc and GND Pin Configuration 1A6[ 12 45iiB6 

to Minimize High-Speed Switching Noise 1A7[ 13 44 ] 1B7 

1A8[ 14 43 ] 1B8 

• EPIC™ (Enhanced-Performance Implanted 2 ai [15 42 12B1 

CMOS) 1-M<m Process 2A2[ I 6 4 i ] 2B2 

• 500-mA Typical Latch-Up Immunity at 125®C 2A3[ 17 40 ] 2B3 

GND[ 18 39 ] GND 

description 2A4[ 19 38]2B4 

The 'AC16652 is a 16-bit bus transceiver which 

consists of D-type flip-flops and control circuitry ^ r 22 35 1 v 

arranged for multiplexed transmission of data 34]2B7 

directly from the data bus or from the Internal t j 

storage registers. The device can be used as t 2 ^ 22 ] gmq 

two 8-bit transceivers or one 16-bit transceiver. i 

_ 2SAB [ 26 31 ] 2SBA 

Enable GAB and GBA are provided to control 2CAB[ 27 30]2CBA 

the transceiver functions, SAB and SBA control 2GAB [28 29 ] 2GBA 

pins are provided to select whether real-time or 

stored data is transferred. The circuitry used for select control will eliminate the typical decoding glitch 
that occurs in a multiplexer during the transition between stored and real-time data. A low input level 
selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental bus- 
management functions that can be performed with the octal bus transceivers and registers. 

Data on the A or B bus, or both, can be stored In the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA 
are in the real-time transfer mode, it Is also_possible to store data without using the internal D-type flip- 
flops by simultaneously enabling GAB and GBA. In this configuration, each output reinforces Its input. 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state. 

The 74AC16652 is packaged in the Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54AC16652 is characterized for operation over the full military temperature range of -55®C to 125®C. 
The 74AC16652 Is characterized for operation from -40®C to 85®C. 


7 ^ 


2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3463, MARCH 1990—TI0190 


FUNCTION TABLE 




INPUTS 



DATA l/Ot 

OPERATION OR FUNCTION 

GAB 

GBA 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

H or L 

HorL 

X 

X 

input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B Data 

X 

H 

t 

HorL 

X 

X 

Input 

Unspecified 

Store A, Hold B 

H 

H 

t 

t 

X 

X 

input 

Output 

Store A in both registers 

L 

X 

HorL 

t 

X 

X 

Unspecified 

Input 

Hold A, Store B 

L 

L 

t 

t 

X 

X 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

H 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 

H 

L 

HorL 

HorL 

H 

H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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AB GBA CAB CBA SAB SBA 


X H t X X X GAB GBA CAB CBA SAB SBA 

L X X T X X H LHorLHorLHH 

L H T T X X 

STORAGE FROM A, B OR A AND B TRANSFER STORED DATA TO A OR B 

FIGURE 1. BUS TRANSFER DIAGRAM 
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logic symbolt 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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logic diagram (positive iogic) 




2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 
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54AC16652, 74AC16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

D3463, MARCH 1990—TI0190 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±400 mA 

Storage temperature range. -SS^C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16652 

74AC16652 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V| L Low-level input voltage 

Vcc="3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vo Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

lOL Low-level output current 

> 

CO 

II 

1 

12 


mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

°C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage supply. 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0190—D3463, MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»c 

54AC16652 

74AC16652 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = -50/xA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IQH = -4 mA 

3V 

2.58 

2.4 

2.48 

lOH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = - 50 mAt 

5.5 V 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VOL 

lOL = 50 jxA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = 12 mA 

3V 

0.36 

0.5 

0.44 

lOL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL 50 mAt 

5.5 V 


1.65 


Iql 75 mAt 

5.5 V 



1.65 

l| 

Control inputs 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

)xA 

lOZ 

A or B ports* 

Vo = Vcc Of 

5.5 V 

±0.5 

±10 

±5 

fiA 

I icc 

V) = VccorGND, Iq = 0 

5.5 V 

8 

160 

80 

jllA 

Ci 

Control Inputs 

V| = VccorGND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter Iqz includes the input leakage current. 
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54ACT16652, 74ACT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


TI0191—D3464, MARCH 1990 


• Member of the Texas Instruments Widebus™ 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed Vcc and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jam Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The 'ACT16652 is a 16-bit bus transceiver 
which consists of D-type flip-flops and control 
circuitry arranged for multiplexed transmission 
of data directly from the data bus or from the 
internal storage registers. The device can be 
used as two 8-bit transceivers or one 16-bit 
transceiver. 


54ACT16652 ... WD PACKAGE 
74ACT16652 ... DL PACKAGE 
(TOP VIEW) 


1GAB[ 1 
1CAB[ 2 
1SAB[ 3 
GND[ 4 
1A1[ 5 
1A2[ 6 

VccE 7 

1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[ 14 


50 ] Vcc 
49]1B3 
48 1184 
47 ]1B5 
46 ] GND 
45 ]1B6 
44]1B7 
43 ] 1B8 
42 ] 2B1 
41 ] 2B2 
40 ] 2B3 
39 } GND 
38 ] 2B4 
37 ] 2B5 
36 ] 2B6 
35 1 Vcc 
34 ] 2B7 
33 ] 2B8 
32 ] GND 
31 ] 2SBA 
30 j 2CBA 
29 ] 2GBA 


Enable GAB and GBA are provided to control 
the transceiver functions, SAB and SBA control 
pins are provided to select whether real-time or 

stored data is transferred. The circuitry used for select control will eliminate the typical decoding glitch 
that occurs in a multiplexer during the transition between stored and real-time data. A low input level 
selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental bus- 
management functions that can be performed with the octal bus transceivers and registers. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA 
are in the real-time transfer mode, it is also_possible to store data without using the internal D-type flip- 
flops by simultaneously enabling GAB and GBA. In this configuration, each output reinforces its input. 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state. 

The 74ACT16652 is packaged in the Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54ACT16652 is characterized for operation over the full military temperature range of -55°C to 
125‘’C. The 74ACT16652 is characterized for operation from -40®C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54ACT16652, 74ACT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0191—D3464, MARCH 1990 


FUNCTION TABLE 




INPUTS 



DATA l/Ot 

OPERATION OR FUNCTION 

GAB 

GBA 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B Data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified 

Store A, Hold B 

H 

H 

t 

T 

X 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified 

Input 

Hold A, Store B 

L 

L 

t 

T 

X 

X 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

H or L 

X 

H 

Output 

Input 

Stored B Data to A Bus 

H 

L 

HorL 

H or L 

H 

H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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logic symbolT 


1CBA_§5- 

1SBA_§1-. 

1CAB_ 

1SAB —1- 

2GBA_29j 

2GAB 28 

2CBA—30- 

2SBA_31__ 

2CAB—27_. 
2SAB — 


54ACT16652, 74ACT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0191—D3464, MARCH 1990 


3 EN1 [BA] 
3 EN2 [AB] 


10EN8 [BA] 
10EN9[AB] 


1A2 - 

D 

1A3- 

8 

1A4- 

9 

1A5- 

10 

1A6- 

12 

1A7- 

13 

1A8- 

14 

2A1^ 

15 

7 

2A2. 

L 

16^ 

2A3. 

17 

2A4. 

19 

2A5. 

20 

2A6. 

21 


" ” 12 1 
13D 14 5:1 

1 14 


2A7-^2o— 

2A8 — -41 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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54ACT16652, 74ACT16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3464, MARCH 1990—TI0191 


logic diagrams (positive iogic) 
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54ACT16652, 74ACT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

TI0191—D3464. MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . - 50 mA 

Continuous current through Vcc or GND pins . ±400 mA 

Storage temperature range. - 65^0 to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT16652 

74ACT16652 

UNIT 



MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 

4.5 5 

5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 2: All Vcc GND pins must be connected to the proper voltage supply. 
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54ACT16652, 74ACT16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3464, MARCH 1990—TI0191 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»c 

54ACT16652 

74ACT16652 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = -50 fiA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

lOH = “ 24 mA 

4.5 V 

3.94 

3.94 

3.8 

5.5 V 

4.94 

4.94 

4.8 

lOH = - 50 mAt 

5.5 V 


3.85 


lOH = “ 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 jxA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

Control inputs 

V| = VccorGND 

5.5 V 

+ 0.1 

±1 

±1 

fiA 

lOZ 

A or B portsf^ 

Vq = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

JU.A 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

Control inputs 

V| = VccorGND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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16>BIT TRANSCEIVERS WITH 


54AC16657, 74AC16657 
PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 


TI0245—D3586, JUNE 1990 


Members of Texas Instruments Widebus™ 
Family 

Packaged in Shrink Smali-Outiine 300-mii 
Packages (SSOP) and 380-mii Fine-Pitch 
Ceramic Fiat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directiy 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC^" (Enhanced-Performance Implanted 
CMOS) l-jmm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The ’AC16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. 
For either secjion, the transmit/receive Input 
(1T/R or 2T/R) determines the direction of 
data flow. When 1T/R (or 2T/R) is high, data 
flows from the 1A (or 2A) port to_the 1B (or_2B) 
port (transmit mode); when 1T/R (or 2T/R) is 
low, data flows from the 1B (or 2B) port to the 
1A (or 2A) port (receive mode). When the 
output-enable input 10E (or 20E) is high, both 
the 1A (or 2A) and 1B (or 2B) ports are In the 
high-impedance state. 


54AC16657 ... WD PACKAGE 
74AC16657 ... DL PACKAGE 
(TOP VIEW) 


10E[ 

NC 


TERROR 

GND 

1A0 

1A1 

Vcc 

1A2 

1A3 

1A4 

GND 

1A5 

1A6 

1A7 

2A0 

2A1 

2A2 

GND 

2A3 

2A4 

2A5 

Vcc 

2A6 

2A7 

GND 


2ERR0RI 

1^1 

20E| 


^sehu/R 


55 

54 

53 

52 

51p 

50: 

49: 

48p 

47 

46| 

45 


:2 
[3 

[4 

Es 
Ee 
E7 
E8 
E9 
ElO 
Ell 
E12 
E13 

E 14 43| 

El5 

E16 
E17 
E18 

El9 

E 20 
E21 
E 22 

E23 
E24 
E25 

E 26 

E27 

E 28 


:iODD/EVEN 
: 1 PARITY 

:gnd 

:iBo 

1B1 

Vcc 

1B2 

1B3 

:1B4 

:gnd 

:iB5 

:iB6 

:iB7 

:2B0 

:2Bi 

:2B2 

:gnd 

:2B3 

2B4 

2B5 

: Vcc 

:2B6 

:2B7 

:gnd 

: 2PARITY_ 

: 20Dp/EVEN 
:2T/R 


Odd or even parity is selected by a logi c high 
or low level, respectively, on the 10DD/EVEN 
(or 20DD/EVEN) input. 1 PARITY (or 2PARITY) 
carries the parity bit value; it is an output from 
the parity generator/checker in the transmit 
mode and an input to the parity generator/ 
checker in the receive mode. 


In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1 PARI TY (or 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 10DD/EVEN 
(or 20DD/EVEN) input. For example, if 10DD/EVEN is low (even parity selected) and there are five high 
bits on the 1A bus, then 1 PARITY is set to the logic high level so that an even number of the nine total 
bits (eight 1A-bus bits plus parity bit) are high. 

In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1 ERROR 
(or 2ERROR) output logic level indica tes whether or not the data to be received exhibits the correct parity 
sense. For example, if 10DD/ EVEN is high (odd parity selected), 1 PARITY is high, and there are three 
high bits on the 1B bus, then 1 ERROR is low, indicating a parity error. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54AC16657, 74AC16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

D3586, JUNE 1990—TI0245 


The ’AC16657 is packaged in Tl’s shrink small-outline package, which provides twice the I/O pin count 
and functionality of a standard small-outline package in the same printed-circuit-board. 

The 54AC16657 is characterized over the full military temperature range of -55®C to 125®C. The 
74AC16657 is characterized for operation from -40®C to 


FUNCTION TABLE, EACH SECTION 


NUMBER OF A ORB 

INPUTS 

INPUT/OUTPUT 

OUTPUTS 

INPUTS THAT ARE HIGH 


T/R 

ODD/EVEN 

PARITY 

ERROR 

OUTPUT MODE 

0, 2, 4, 6, 8 

L 

H 

H 

H 

Z 

Transmit 


L 

H 

L 

L 

z 

Transmit 


L 

L 

H 

H 

H 

Receive 


L 

L 

H 

L 

L 

Receive 


L 

L 

L 

H 

L 

Receive 


L 

L 

L 

L 

H 

Receive 

1,3, 5,7 

L 

H 

H 

L 

Z 

Transmit 


L 

H 

L 

H 

z 

Transmit 


T" 

L 

H 

H 

L 

Receive 


L 

L 

H 

L 

H 

Receive 


L 

L 

L 

H 

H 

Receive 


~L~ 

L 

L 

L 

L 

Receive 

DON’T CARE 

H 

X 

X 

Z 

Z 

Z 
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54AC16657, 74AC16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

TI0245—D3586, JUNE 1990 



Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-117 















PRODUCT PREVIEW 


54AC16657, 74AC16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

D3586, JUNE 1990—TI0245 


logic diagram, each transceiver (positive logic) 




54AC16657, 74AC16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

TI0245—D3586, JUNE 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±500 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16657 

74AC16657 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

VCC = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate I 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

°C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage power supply. 
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PRODUCT PREVIEW 


54AC16657, 74AC16657 

16-BIT TRANSCEIVERS WITH PARIH GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

D3586, JUNE 1990—TI0245 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25'»c 

54AC16657 

74AC16657 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = -50/xA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

lOH = “4 mA 

3V 

2.58 

2.4 

2.48 

lOH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = - 50 mAt 

5.5 V 


3.85 


Iqh = -75 mAt 

5.5 V 



3.85 

VOL 

lOL == 50 ftA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = 12 mA 

3V 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

H 

Control inputs 

V| = Vcc or GND 

5.5 V 

+ 0.1 

+ 1 

±1 

ju,A 

lOZ 

A or B ports§ 

Vq = Vcc or GND 

5.5 V 

+ 0.5 

±10 

+ 5 

ju,A 

ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

fiA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Qo 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
+ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25*C 

54AC16657 

74AC16657 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

AorB 

B or A 




ns 

tPHL 




tPLH 

An 

PARITY 




ns 

tPHL 




tPLH 

ODD/EVEN 

PARITY,ERROR 




ns 

tPHL 




tPLH 

Bn 

ERROR 




ns 

tPHL 




tPLH 

PARITY 

ERROR 




ns 

^HL 




tPZH 

OE 

An, Bn, PARITY or ERROR 




ns 

tPZL 




tpHZ 

OE 

An, Bn, PARITY or ERROR 




ns 

tPLZ 
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54AC16657, 74AC16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

TI0245—D3586. JUNE 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25“C 

54AC16657 

74AC16657 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

Aor B 

B or A 




ns 

tPHL 




tPLH 

An 

PARITY 




ns 

tPHL 




tPLH 

ODD/EVEN 

PARITY,ERROR 




ns 

tPHL 




tPLH 

Bn 

ERROR 




ns 

tPHL 




tPLH 

PARITY 

ERROR 




ns 

tPHL 




tPZH 

OE 

An. Bn. PARITY or ERROR 




ns 

tPZL 




tPHZ 

OE 

An. Bn. PARITY or ERROR 




ns 

tPLZ 





NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF. f = 1 MHz 


pF 

Outputs disabled 
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54ACT16657, 74ACT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

TI0292—D3586, AUGUST 1990 


• Members of Texas Instruments WIdebus™ 54ACT16657 ... wd package 

P3IYlj|y 74ACT16657 ... DL PACKAGE 

(TOP VIEW) 

• Packaged in Shrink Smaii-Outiine 300-mii 
Packages (SSOP) and 380-mii Fine-Pitch 
Ceramic Fiat Packages Using 25-mii 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directiy 

• inputs are TTL-Voitage Compatible 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vqc ^nd GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jmm Process 

• 500-mA Typical Latch-Up Immunity at 125''C 
description 

The ’ACT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. 

For either secton, the transmit/receive Input 
(1T/R or 2T/R) determines the direction of 
data flow. When 1T/R (or 2T/R) is high, data 
flows from the 1A (or 2A) port to_the 1B (or_2B) 
port (transmit mode); when 1T/R (or 2T/R) is 
low, data flows from the 1B (or 2B) port to the 
1A (or 2A) port (receive mode). When the 
output-enable input 10E (or 20E) is high, both 
the 1A (or 2A) and 1B (or 2B) ports are in the 
high-impedance state. 

Odd or even parity is selected by a logi c high 
or low level, respectively, on the 10DD/EVEN 
(or 20DD/EVEN) input. 1 PARITY (or 2PARITY) 
carries the parity bit value; it is an output from 
the parity generator/checker in the transmit 
mode and an input to the parity generator/ 
checker in the receive mode. 

In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1 PARI TY (or 
2PARITY) is set t o the logic level that maintain s the p arity sense selected by the level at the 10DD/EVEN 
(or 20DD/EVEN) input. For example, if 10DD/EVEN is low (even parity selected) and there are five high 
bits on the 1A bus, then 1 PARITY is set to the logic high level so that an even number of the nine total 
bits (eight 1A-bus bits plus parity bit) are high. 

In th e receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1 ERROR 
(or 2ERROR) output logic level indica tes whether or not the data to be received exhibits the correct parity 
sense. For example, if 10DD/ EVEN is high (odd parity selected), 1 PARITY is high, and there are three 
high bits on the 1B bus, then 1 ERROR is low, Indicating a parity error. 


10E1 

NC 


1 ERROR I 
GNDl 
1A0[ 
1A1[ 

^cci 

1A2[ 

1A3[ 

1A4[ 

GND[ 

1A5[ 

1A6[ 

1A7[ 

2A0[ 

2A1[ 

2A2[ 

GND[ 

2A3[ 

2A4| 

2A5l 

VccI 

2A6i 

2A7| 

GNDl 


2ERR0R1 
^1 
2^1 


qi ^ 
:2 
C3 

:4 

Cs 

Ce 

:7 

Cs 

[:9 

CIO 

Cii 

C12 

Cl3 

C14 

Cl5 

Cl6 

C18 

Cl9 

C 20 
C21 
C 22 

C23 

C24 

C25 

C26 

C27 

C 28 


ssh 


p1T/R _ 

10DD/EVEN 
C1 PARITY 

Cgnd 
C1B0 
I|1B1 
H ^CC 
I|1B2 
C1B3 
I11B4 

Cgnd 

I11B5 

C1B6 

I|1B7 

I|2B0 

I|2B1 

I12B2 

Cgnd 

C2B3 
2B4 
C2B5 
H^CC 
C2B6 
C2B7 

Cgnd 

C 2PARITY_ 

C 20Dp/EVEN 
9 C 2T/R 


.h 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of deveiopment. Characteristic 
data and other specifications are design goais. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54ACT16657, 74ACT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

TI0292—D3586, AUGUST 1990 


description (continued) 

The ’ACT16657 is packaged in Tl’s shrink small-outline package, which provides twice the I/O pin count 
and functionality of a standard small-outline package in the same printed-circuit-board. 

The 54ACT16657 is characterized over the full military temperature range of -SS^C to 125‘‘C. The 
74ACT16657 is characterized for operation from -40®C to 


FUNCTION TABLE, EACH SECTION 


NUMBER OF A OR B 

INPUTS 

INPUT/OUTPUT 

OUTPUTS 

INPUTS THAT ARE HIGH 

01 

T/R 

ODD/EVEN 

PARITY 

ERROR OUTPUT MODE 

0, 2, 4. 6, 8 

L 

H 

H 

H 

Z 

Transmit 


L 

H 

L 

L 

z 

Transmit 


L 

L 

H 

H 

H 

Receive 


L 

L 

H 

L 

L 

Receive 


L 

L 

L 

H 

L 

Receive 


L 

L 

L 

L 

H 

Receive 

1.3, 5,7 

L 

H 

H 

L 

Z 

Transmit 


L 

H 

L 

H 

Z 

Transmit 


L 

L 

H 

H 

L 

Receive 


L 

L 

H 

L 

H 

Receive 


L 

L 

L 

H 

H 

Receive 


L 

L 

L 

L 

L 

Receive 

DON’T CARE 

H 

X 

X 

Z 

Z 

Z 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-123 


PRODUCT PREVIEW 





54ACT16657, 74ACT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

D3586, AUGUST 1990—TI0292 
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54ACT16657, 74ACT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 


TI0292—D3586, AUGUST 1990 
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54ACTie657, 74ACT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

D3586, AUGUST 1990—TI0292 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V( > Vqc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pins. ±500 mA 

Storage temperature range. - 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54ACT16657 

74ACT16657 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

> 

CO 

8 

> 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

VcC==3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

VCC = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

TA Operating free-air temperature 

-55 125 

-40 85 

°C 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage power supply. 
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54ACT16657, 74ACT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

TI0292—D3586, AUGUST 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25 *c 

54ACT16657 

74ACT16657 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = -50 fiA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

lOH = “4 mA 

3V 

2.58 

2.4 

2.48 

•oh - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh == - 50 mAt 

5.5 V 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VOL 

•OL — 50 jmA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL - t2 mA 

3V 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = 50 mAt 

5.5 V 


1.65 


Iql 75 mAt 

5.5 V 



1.65 

Hi 

Control inputs 

V| = VccorGND 

5.5 V 

±0.1 

±1 

±1 

jliA 

m 

A or B ports* 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

fiA 

I ICC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

jbiA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

5V 

16 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
♦ For I/O ports, the parameter Iqz includes the input leakage current. 
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54ACT16657, 74ACT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

D3586, AUGUST 1990—TI0292 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25“C 

54ACT16657 

74ACT16657 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

AorB 

Bor A 




ns 

tPHL 




tPLH 

An 

PARITY 




ns 

tPHL 




tpLH 

ODD/EVEN 

PARITY,ERROR 




ns 

tPHL 




tPLH 

Bn 

ERROR 




ns 

tPHL 




tPLH 

PARITY 

ERROR 




ns 

tPHL 




tPZH 

OE 

An, Bn. PARITY or ERROR 




ns 

tPZL 




tPHZ 

DE 

An, Bn, PARITY or ERROR 




ns 

tPLZ 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25»C 

54ACT16657 

74ACT16657 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tpLH 

AorB 

Bor A 




ns 

tPHL 




tPLH 

An 

PARITY 




ns 

tPHL 




tPLH 

ODD/EVEN 

parity,errOr 




ns 

tPHL 




tPLH 

Bn 

ERROR 




ns 

tPHL 




tPLH 

PARITY 

ERROR 




ns 

tPHL 




tPZH 

OE 

An, Bn, PARITY or ERROR 




ns 

tPZL 




tPHZ 

OE 

An, Bn, PARITY or ERROR 




ns 

tPLZ 





NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 


pF 

Outputs disabled 
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54AC16821, 54ACT16821 
74AC16821, 74ACT16821 
20-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

TI0252—D3575, JUNE 1990 


• Members of Texas Instruments Widebus"" 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^^cl GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-juim Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 
description 

The ’AC16821 and ’ACT16821 are noninverting 
20-bit D-type flip-flops composed of two 10-blt 
sections with separate control signals. For 
either 10-bit flip-flop section, the data present 
at the corresponding D Inputs Is stored in the 
flip-flops on the rising edge of the clock input 
(1CLK or 2CLK) and appears on the 
appropriate Q outputs if the output enable 10E 
(or 20E) is low. If 10E (or 20E) is high, the 
outputs are in the high-impedance state. 10E 
(or 20E) does not affect the operation of the 
flip-flops. Previously stored data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 


54AC16821, 54ACT16821 ... WD PACKAGE 
74AC16821, 74ACT16821 ... DL PACKAGE 
(TOP VIEW) 


rr 

>^56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


INPUTS [ 

CLK 

OE 

T 

H 

L 

H 

T 

L 

L 

L 


FUNCTION TABLE, EACH SECTION 


FLIP-FLOP DATA 

Current D Data 
Previous D Data 
Current D Data 
Previous D Data 


Current D Data 
Previous D Data 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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54AC16821, 54ACT16821 
74AC16821, 74ACT16821 

20-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3575, JUNE 1990—TI0252 

The 74AC16821 and 74ACT16821 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16821 has CMOS-compatible Input thresholds. The ’ACT16821 has TTL-compatible input 
thresholds. 

The 54AC16821 and 54ACT16821 are characterized over the full military temperature range of -55®C to 
125®C. The 74AC16821 and 74ACT16821 are characterized for operation from -40®C to 85®C. 

logic diagram (positive logic) 

1 OE 

1 CLK 

1D1 


TO 9 OTHER CHANNELS 


20E 

2 CLK 

2D1 


TO 9 OTHER CHANNELS 
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54AC16822, 54ACT16822 
74AC16822, 74ACT16822 
20-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

TI0253—D3576, JUNE 1990 


• Members of Texas Instruments Widebus™ 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-|Lim Process 

• 500-mA Typical Latch-Up Immunity at 125^*0 
description 

The ’AC16822 and ’ACT16822 are inverting 
20-bit D-type flip-flops composed of two 10-bit 
sections with separate control signals. For 
either 10-bit flip-flop section, the inverse of the 
data present at the corresponding D inputs is 
stored in the flip-flops on the rising edge of the 
clock input (1CLK or 2CLK) and appears on the 
appropriate Q outputs if the output enable 10E 
(or 20E) is low. If 10E (or 20E) is high, ^ 
outpuJs_are in the high-impedance state. 10E 
(or 20E) does not affect the operation of the 
flip-flops. Previously stored data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 


54AC16822, 54ACT16822 ... WD PACKAGE 
74AC16822, 74ACT16822 ... DL PACKAGE 
(TOP VIEW) 


TT 

>*56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


INPUTS 1 

CLK 

OE 

t 

H 

L 

H 

t 

L 

L 

L 


FUNCTION TABLE, EACH SECTION 


FLIP-FLOP DATA 

Current D Data 
Previous D Data 
Current D Data 
Previous D Data 


Inverse of Current D Data 
Inverse of Previous D Data 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 - DALLAS, TEXAS 75265 


Copyright © 1990, Texas Instruments Incorporated 


PRODUCT PREVIEW 




PRODUCT PREVIEW 


54AC16822, 54ACT16822 
74AC16822, 74ACT16822 

20-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3576, JUNE 1990—TI0253 

The 74AC16822 and 74ACT16822 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same prInted-cIrcuit-board area. 

The ’AC16822 has CMOS-compatible input thresholds. The ’ACT16822 has TTL-compatible Input 
thresholds. 

The 54AC16822 and 54ACT16822 are characterized over the full military temperature range of -55®C to 
125*0. The 74AC16822 and 74ACT16822 are characterized for operation from — 40*C to 85®C. 

logic diagram (positive logic) 



TO 9 OTHER CHANNELS 
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54AC16823, 54ACT16823 
74AC16823, 74ACT16823 
18-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

TI0254—D3577, JUNE 1990 


• Members of Texas Instruments Widebus™ 54AC16823, 54ACT16823 ... wd package 

PaiY^ily 74AC16823, 74ACT16823 ... DL PACKAGE 

(TOP VIEW) 

• Packaged in Shrink Smaii-Outiine 300-mii 

Packages (SSOP) and 380-mii Fine-Pitch 1 CLR Hi sep 1 CLK 

Ceramic Fiat Packages Using 25-mii Center- 10E C 2 55 ] 1 CLKEN 

to-Center Pin Spacings 1Q1C 3 54 ] 1 D1 

• inputs are TTL- or CMOS-Voitage ^ 53 ] GND 

Compatibie 1Q2 E s 52 ] 1 D2 

103^6 501D3 

• 3-State Outputs Drive Bus Lines Directly Vqq E 7 5o H 

• Flow-Through Architecture Optimizes PCB 1Q4 E 8 49 ] 1 D4 

Layout 1Q5 E 9 48 ] 1 D5 

• Distributed Vcc ^nd GND Pin Configuration 1 Q6 E 10 47 ] 1 D6 

Minimizes High-Speed Switching Noise GND L 11 46 j GND 

^ 1Q7E12 45]1D7 

• EPiC™ (Enhanced-Performance impianted 1 Q8 E 13 44 ] 1 D8 

CMOS) 1-jLim Process 1 Q9 E 1 4 43 H 1 D9 

• 500-mA Typicai Latch-Up immunity at 125®C 2Q1E 42 ] 2D1 

2Q2Ei6 402D2 

description 2Q3 E 1 7 4o J 2D3 

The ’AC16823 and ’ACT16823 are nonin- 2Q4n9 38 1204 

verting 18-bit D-type flip-flops composed of two t ^ 

9-bit sections with separate control signals. For p 

ei ther 9-b it fli p-flop se ction, if the clock enable 

(1 CLKEN or 2CLKEN) is low, the data present ^CC L 22 35 J Vqq 

at the corresponding D inputs is stored in the L 23 34 J 2D7 

flip-flops on the rising edge of 1CLK (or 2CLK). 208 E 24 33 J 2D8 

When 1 CLKEN (or 2CLKEN) is high, the flip- GND E 25 32] GND 

flops ret ain their previ ously stored values. 2^ E 26 3i 12D9_ 

Taking 1CLR (or 2CLR) low asynchronously ^E27 30 I 2 CLKEN 

clears the corresponding flip-flops. 2CLR E £5_?£ ^ 

When the output enable (1^ or 20E) is low, the corresponding Q outputs are active (high or low logic 
levels). When 10E (or 20E) is high, the corresponding outputs are In the high-impedance state. 10E (or 
20E) does not affect the internal operation of the flip-flops: previously stored data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 
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INPUTS 1 

CLR 

CLKEN 

CLK 

OE 

L 

X 

X 

L 

H 

H 

X 

L 

H 

X 

L 

L 

H 

L 

T 

L 

H 

H 

X 

H 

H 

X 

L 

H 

H 

L 

T 

H 


FUNCTION TABLE, EACH SECTION 

-=1- FLIP-FLOP DATA Q OUTPUTS 

X L L L 

X L Previous D Data Previous D Data 

L L Previous D Data Previous D Data 

T L Current D Data Current D Data 

X H Previous D Data _Z_ 

L H Previous D Data Z 

t H Current D Data Z 
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54AC16823, 54ACT16823 
74AC16823, 74ACT16823 

18-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3577, JUNE 1990--TI0254 

The 74AC16823 and 74ACT16823 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16823 has CMOS-compatible Input thresholds. The ’ACT16823 has TTL-compatible input 
thresholds. 

The 54AC16823 and 54ACT16823 are characterized over the full military temperature range of -55®C to 
125‘*C. The 74AC16823 and 74ACT16823 are characterized for operation from -40®C to 85®C. 

logic diagram (positive logic) 
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54AC16824, 54ACT16824 
74AC16824, 74ACT16824 
18-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

TI0255—D3578, JUNE 1990 


• Members of Texas Instruments Widebus™ 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc snd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jtxm Process 

• 500-mA Typical Latch-Up Immunity at 125''C 
description 

The ’AC16824 and ’ACT16824 are inverting 
18-bit D-type flip-flops composed of two 9-bit 
sections with separate control signals. For 
ei ther 9-b it fli p-flop se ction, if the clock enable 
(1CLKEN or 2CLKEN) is low, the Inverse of the 
data present at the corresponding D inputs is 
stored in the flip-flops on the rising edge of 
1CLK (or 2CLK). When 1 CLKEN (or 2CLKEN) 
is high, the flip-flops r etain their prev iously 
stored values. Taking 1CLR (or 2CLR) low 
asynchronously clears the corresponding flip- 
flops. 


54AC16824, 54ACT16824 ... WD PACKAGE 
74AC16824, 74ACT16824 ... DL PACKAGE 
(TOP VIEW) 



When the output enable (10E or 20E) is low, the corresponding Q outputs are active (high or low logic 
levels). When 10E (or 20E) is high, the corresponding outputs are in the high-impedance state. 10E (or 
20E) does not affect the internal operation of the flip-flops: previously stored data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


FUNCTION TABLE, EACH SECTION 


INPUTS 

FLIP-FLOP DATA 

Q OUTPUTS 

CLR 

CLKEN 

CLK 

OE 

L 

X 

X 

L 

L 

L 

H 

H 

X 

L 

Previous D Data 

Inverse of Previous D Data 

H 

X 

L 

L 

Previous D Data 

Inverse of Previous D Data 

H 

L 

T 

L 

Current D Data 

Inverse of Current D Data 

H 

H 

X 

H 

Previous D Data 

Z 

H 

X 

L 

H 

Previous D Data 

Z 

H 

L 

T 

H 

Current D Data 

z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
In the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


3-135 


PRODUCT PREVIEW 





PRODUCT PREVIEW 


54AC16824, 54ACT16824 
74AC16824, 74ACT16824 

18-BIT D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

P3578, JUNE 1990—TI0255 

The 74AC16824 and 74ACT16824 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16824 has CMOS-compatible input thresholds. The ’ACT16824 has TTL-compatible input 
thresholds. 

The 54AC16824 and 54ACT16824 are characterized over the full military temperature range of -55®C to 
125‘’C. The 74AC16824 and 74ACT16824 are characterized for operation from - 40®C to 85®C. 

logic diagram (positive iogic) 
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54AC16827, 54ACT16827 
74AC16827, 74ACT16827 
20-BIT BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

TI0268—D3544, JUNE 1990 


• Members of Texas Instruments Widebus^ 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^rid GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jLtm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The 'AC16827 and 'ACT16827 are noninverting 
20 -bit buffers composed of two 10-bit sections 
with separate output-enable signals. For either 
10 -bit buffer section, the Jwo outpi^ enable 
Inputs (1G1 and 1G2 or 2G1 and 2G2) must 
both be low for the corresponding Y outputs to 
be active. If either output-enable input is high, 
the outputs of that 10-bit buffer section are in 
the high-impedance state. 

The 74AC16827 and 74ACT16827 are pack¬ 
aged in Tl’s shrink small-outline package 
(SSOP) with 25-mil center-to-center pin 
spacings. This package provides twice the I/O 
pin count and functionality of a standard small- 
outline package in the same printed-circuit- 
board area. 

The ’AC16827 has CMOS-compatible input 
thresholds. The ’ACT16827 has TTL- 
compatlble input thresholds. 

The 54AC16827 and 54ACT16827 are 
characterized over the full military temperature 
range of -55°C to 125'’C. The 74AC16827 and 
74ACT16827 are characterized for operation 
from -40"C to 85"C. 


54AC16827, 54ACT16827 ... WD PACKAGE 
74AC16827, 74ACT16827 ... DL PACKAGE 
(TOP VIEW) 


1Y2L3 

gndE^ 

1Y3C5 
1Y4C6 
VccC^ 
lYSCs 
1Y6C9 
1Y7Eio 
GND C 11 
IY 8 C 12 
1Y9C13 
IYIOC 14 

2YlCl5 

2Y2C16 
2Y3C17 
GND E 18 
2Y4Ei9 
2Y5 C 20 
2Y6 E 21 
Vcc E 22 
2Y7 E 23 
2Y8 E 24 
GND E 25 
2Y9 E 26 
2Y1_0 E 27 
2G1 E 28 


^ 56 J1G2 
55IIIAI 
54I11A2 
53] GND 
52]1A3 
51 ]1A4 
50] Vcc 
49]1A5 
48]1A6 
47 ] 1A7 
46] GND 
45]1A8 
44]1A9 
43]1A10 
42]2A1 
41 ] 2A2 
40 ] 2A3 
39] GND 
38 ] 2A4 
37 ] 2A5 
36 ] 2A6 
35] Vcc 
34 ] 2A7 
33 ] 2A8 
32] GND 
31 ] 2A9 
30]2A10 
29 ] 2G2 


logic diagram (positive logic) 


1G1 — 
1G2-^ 
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54AC16828, 54ACT16828 
74AC16828, 54ACT16828 
20-BIT BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

TI0269--D3545, JUNE 1990 


Members of Texas Instruments Widebus"^ 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPiC™ (Enhanced-Performance impianted 
CMOS) l-jnm Process 

• 500-mA Typical Latch-Up Immunity at 125^C 
description 

The 'AC16828 and 'ACT16828 are inverting 
20 -bit buffers composed of two 10-bit sections 
with separate output-enable signals. For either 
10 -blt bujfer secti^, the Jwo outpi^ enable 
Inputs (1G1 and 1G2 or 2G1 and 2G2) must 
both be low for the corresponding Y outputs to 
be active. If either output-enable input Is high, 
the outputs of that 10-blt buffer section are 
placed into the high-impedance state. 

The 74AC16828 and 74ACT16828 are pack¬ 
aged in Tl’s shrink small-outline package 
(SSOP) with 25-mll center-to-center pin 
spacings. This package provides twice the I/O 
pin count and functionality of a standard small- 
outline package in the same printed-circuit- 
board area. 

The ’AC16828 has CMOS-compatible input 
thresholds. The ’ACT16828 has TTL- 
compatlble input thresholds. 

The 54AC16828 and 54ACT16828 are 
characterized over the full military temperature 
range of -55’^C to 125‘’C. The 74AC16828 and 
74ACT16828 are characterized for operation 
from -40"C to 85°C. 


54AC16828, 54ACT16828 ... WD PACKAGE 
74AC16828, 74ACT16828 ... DL PACKAGE 
(TOP VIEW) 
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logic diagram (positive logic) 


1G1 — 
1G2-^ 
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54AC16833, 54ACT16833 
74AC16833, 74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

TI0270—D3546, JUNE 1990 


54AC16833, 54ACT16833 ... WD PACKAGE 
74AC16833, 74ACT16833 ... DL PACKAGE 
(TOP VIEW) 


• Members of Texas Instruments Widebus^ 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vqq ^^d GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-jLtm Process 

• 500-mA Typical Latch-up Immunity at 125''C 
description 

The ’AC16833 and ’ACT16833 contain two 
noninverting 8-bit to 9-bit parity bus 
transceivers. For each transceiver, when data 
is transmitted from the A bus to the B bus, an 
odd-parity bit is generated and output on the 
parity I/O pin (1 PARITY or 2PARITY). When 
data is transmitted from the B bus to the A bus, 
1 PARITY (or 2PARITY) Is configured as an 
input and combined with the B input data to 
generate an active-low error flag if odd parity Is 
not detected. 


clocked Into 1ERR (or 2ERR) on th e low -to-h igh tr ansition of 1CLK (or 2CLK). 1ERR (or 2ERR) Is cleared 
(set high) by taking the clear input 1CLR (or 2CLR) low. 

The 74AC16833 and 74ACT16833 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same prInted-cIrcuit-board area. 

The 'AC16833 has CMOS-compatible input thresholds. The 'ACT16833 has TTL-compatible input 
thresholds. 

The 54AC16833 and 54ACT16833 are characterized over the full military temperature range of -56“C to 
125®C. The 74AC16833 and 74ACT16833 are characterized for operation from -40‘’C to 


rr 

^ 56 ■ 

2 

55 ; 

3 

54 ; 

4 

53 ; 

5 

52 ; 

6 

51; 

7 

50 ' 

8 

49 ■ 

9 

48 ; 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 

Thq B-t( 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
In the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
wHhout notice. 


Texas ^5^ 
Instruments 

POST OFFICE BOX 655303 . DALLAS. TEXAS 75265 


Copyright © 1990, 


i Instruments Incorporated 


PRODUCT PREVIEW 




PRODUCT PREVIEW 


54AC16833, 54ACT16833 
74AC16833, 74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3546, JUNE 1990—TI0270 


logic diagram, each transceiver (positive logic) 



Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-140 




54AC16834, 54ACT16834 
74AC16834, 74ACT16834 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

TI0271—D3547, JUNE 1990 

• Members of Texas Instruments Widebus™ 

Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• inputs are TTL- or CMOS-Voltage 
Compatibie 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPiC™ (Enhanced-Performance implanted 
CMOS) l-jutm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The ’AC16834 and ’ACT16834 contain two 
inverting 8-bit to 9-bit parity bus transceivers. 

For each transceiver, when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated and output on the parity I/O pin 
(1 PARITY or 2PARITY). When data is 
transmitted from the B bus to the A bus, 

1 PARITY (or 2PARITY) is configured as an 
input and combined with the B input data to 
generate an active-low error flag if odd parity is 
not detected. 

The error out put (1 ERR or 2E RR) is configured as an open-collector output. Th e B-to -A p arity e rror flag is 
clocked Into 1ERR (or 2ERR) on th e low -to-h igh tr ansition of 1CLK (or 2CLK). 1ERR (or 2ERR) Is cleared 
(set high) by taking the clear input 1CLR (or 2CLR) low. 

The 74AC16834 and 74ACT16834 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16834 has CMOS-compatible Input thresholds. The ’ACT16834 has TTL-compatible input 
thresholds. 

The 54AC16834 and 54ACT16834 are characterized over the full military temperature range of -55®C to 
125‘’C. The 74AC16834 and 74ACT16834 are characterized for operation from -40®C to 85®C. 
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54AC16834, 54ACT16834 
74AC16834, 74ACT16834 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3547, JUNE 1990—TI0271 


logic diagram, each transceiver (positive iogic) 
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SN54AC/ACT16841, SN74AC/ACT16841 
20-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


TI0272—D3548, JUNE 1990 


• Members of Texas Instruments WIdebus™ 74AC/acti6841 ... dl package 

Pan^jly 54AC/ACT16841 ... WD PACKAGE 

(TOP VIEW) 

• Packaged In Shrink Small-Outline 300-mii 

Packages (SSOP) and 380-mii Fine-Pitch 1 0E C i ^56 ] 1 c 

Ceramic Fiat Packages Using 25-mil Center- l Ql C 2 55 ] 1 di 

to-Center Pin Spacings 1 Q2 E 3 54 ] 1 D2 

• inputs are TTL-or CMOS-Voitage GNDE^ ss^gnd 

Compatibie 1Q3 E s 52 ] 1 D3 

1Q4E6 501D4 

• 3-State Outputs Drive Bus Lines Directiy v^c E 7 so U ^cc 

• Flow-Through Architecture Optimizes PCB 1Q5 E 8 49 ] 1 D5 

Layout 1Q6 E o 48 ] 1 D6 

• Distributed Vcc GND Pin Configuration 

Minimizes High-Speed Switching Noise ^ ^ ^ ^ 

^ ^ ^ IQ 8 E 12 45]1D8 

• EPiC™ (Enhanced-Performance Implanted 1 09 E is 44 E 1 D9 

CMOS) 1-jLtm Process 1010 Ei4 43 EI 1 DIO 

• 500-mA Typical Latch-Up Immunity at 125®C 201 E15 42 E 2D1 

202 E 16 41^202 

description 203 E 17 40 E 2D3 

gndEis 39 EGND 

The 54AC/ACT16841 and 74AC/ACT16841 204 ho 38E2D4 

are noninverting 20-bit D-type latches com- 2Q5 r 20 37 E 2D5 

posed of two 10-bit sections. Separate control 206 E 21 36E2D6 

signals are provided for each 10-bit section. v/ r= ^ \/ 

Vcc E 22 35 E Vcc 

For each 10-bit section, when the enable Input 207 E 23 34 E 2D7 

(1C or 2C) is low, the latches are placed into 208 E 24 33 E 2 D 8 

the storage mode. In contrast, when (1C or 2C) GND E 25 32 E GND 

is high, the latches are transparent. In this 209 E 26 3i E 2D9 

mode, the data present at the 1D (or 2D) inputs 2010 E 27 3o E 2D10 

is transmitted to the 1^(or 2Q) outputs If 10E 2 ^ E 28 29 E 2C 

(or 20E) Is low. If 10E (or 20E) is high, the ^^ 

corresponding outputs are in the high- 
impedance state. 

The 74AC16841 and 74ACT16841 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16841 has CMOS-compatible input thresholds. The ’ACT16841 has TTL-compatible input 
thresholds. 

The 54AC/ACT16841 is characterized over the full military temperature range of -55“C to 125°C. The 
74AC/ACT16841 is characterized for operation from -40®C to SS^C. 
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20-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 
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54AC16842, 54ACT16842 
74AC16842, 74ACT16842 
20-BIT D-TYPE UTCHES WITH 3-STATE OUTPUTS 

TI0273—D3549. JUNE 1990 

• Members of Texas Instruments Widebus™ 54AC16842, 54ACT16842 ... wd package 


( Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mii Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Impianted 
CMOS) 1-jLim Process 

• 500-mA Typicai Latch-Up immunity at 125®C 
description 

The 'AC16842 and 'ACT16842 are inverting 
20-bit D-type latches composed of two 10-bit 
sections with separate control signals. For each 
10 -bit section, when the enable input 1C (or 
2 C) is low, the latches are in the storage mode. 
In contrast, when 1C (or 2C) is high, the 
latches are transparent. In this mode, the 
inverse of the data present at the ID (or 2D) 
inputs is transmitted to the IQ (or 2Q) outputs 
if 10E (or 20E) is low. If 10E (or 20E) is high, 
the corresponding outputs are in the high- 
impedance state. 


74AC16842, 74ACT16842 ... DL PACKAGE 
(TOP VIEW) 



The 74AC16842 and 74ACT16842 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 


The ’AC16842 has CMOS-compatible input thresholds. The ’ACT16842 has TTL-compatIble input 
thresholds. 

The 54AC16842 and 54ACT16842 are characterized over the full military temperature range of -55®C to 
125°C. The 74AC16842 and 74ACT16842 are characterized for operation from - 40°C to 85“C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54AC16842, 54ACT16842 
74AC16842, 74ACT16842 

20-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 

D3549, JUNE 1990—TI0273 


logic diagram (positive logic) 
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I 54AC16843, 54ACT16843 

I 74AC16843, 74ACT16843 

I 18-BIT D-nPE LATCHES WITH 3-STATE OUTPUTS 

I _ TI0274—D3550, JUNE 1990 

I • Members of Texas Instruments Widebus^ 

I Family 

I • Packaged In Shrink Small-Outline SOO-mii 
I Packages (SSOP) and 380-mii Fine-Pitch 
I Ceramic Fiat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^rid GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up immunity at 125'’C 
description 

The 'AC16843 and 'ACT16843 are noninverting 
18-bit D-type latches composed of two 9-bit 
sections with separate control signals. For each 
9-bit section, when the enable input 1C (or 2C) 
is low, the latches are in the storage mode. In 
contrast, when 1C (or 2C) is high, the latches 
are transparent. In this mode, data present at 
the 1D (or 2D) inputs is transmitted to the jlQ 
(or 2Q) outputs if 10E (or 20E) is low. If 10E 
(or 20E) Is high, the corresponding outputs are 
in the high-impedance state. 

Preset (1PRE and 2PRE) and clear (1CLR and 2CLR) input s are pro vided to set the corresponding Q 
outputs asynchr onous ly to a hi gh or low logic l evel. Taking 1PRE (or 2PRE) low sets the corresponding 
outputs high. If 1PRE (or 2PRE) is high, taking 1CLR (or 2CLI^) low sets the corresponding outputs low. 

The 74AC16843 and 74ACT16843 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mll 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16843 has CMOS-compatible input thresholds. The ’ACT16843 has TTL-compatible input 
thresholds. 

The 54AC16843 and 54ACT16843 are characterized over the full military temperature range of -55°C to 
125®C. The 74AC16843 and 74ACT16843 are characterized for operation from - 40“C to 85^0. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products 
In the formative or design phase of development Characteristic 
data and other specificatfons are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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74AC16843, 74ACT16843 ... DL PACKAGE 
(TOP VIEW) 
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54AC16843, 54ACT16843 
74AC16843, 74ACT16843 

18-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 

D3550, JUNE 1990—TI0274 


logic diagram (positive iogic) 
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SN54AC/ACT16844, SN74AC/ACT16844 
18-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


TI0275—D3551, JUNE 1990 


I • Members of Texas Instruments Widebus^ 

I Family 

I • Packaged In Shrink Small-Outline 300-mil 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125'’C 
description 

The 54AC/ACT16844 and 74AC/ACT16844 
are inverting 18-bit D-type latches composed of 
two 9-bit sections. Separate control signals are 
provided for each 9-bit section. 

For each 9-bit section, when the enable input 
1 C (or 2C) is low, the latches are placed Into 
the storage mode. In contrast, when 1C (or 2C) 
is high, the latches are transparent. In this 
mod^the inverse of the data present at the ID 
(or 2D) inpu^is transmitted to the IQ (or 2Q) 
outputs if 10E (or 20E) is low. If 10E (or 20E) 
is high, the corresponding outputs are In the 
high-impedance state. 


SN54AC/ACT16844 ... WD PACKAGE 
SN74AC/ACT16844 ... DL PACKAGE 
(TOP VIEW) 



Preset (1PRE and 2PRE) and clear (1CLR and 2CLR) input s are pro vided to set the corresponding Q 
outputs asynchr onous ly to a hi gh or low logic l evel. Taki ng 1 PRE (or 2PRE) low sets the corresponding 
outputs high. If 1PRE (or 2PRE) is high, taking 1CLR (or 2CLR) low sets the corresponding outputs low. 


The 74AC16844 and 74ACT16844 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 


The ’AC16844 has CMOS-compatible input thresholds. The ’ACT16844 has TTL-compatible input 
thresholds. 


The 54AC/ACT16844 is characterized over the full military temperature range of — 55®C to 125‘’C. The 
74AC/ACT16844 is characterized for operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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SN54AC/ACT16844, SN74AC/ACT16844 

18-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


D3551. JUNE 1990—TI0275 
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■ 54AC16853, 54ACT16853 

I 74AC16853, 74ACT16853 

I DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

I _ TI0276—D3552, JUNE 1990 

I • Members of Texas Instruments Widebus^ 

I Family 

I • Packaged In Shrink Small-Outline 300-mil 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The ’AC16853 and ’ACT16853 contain two 
noninverting 8-bit to 9-bit parity bus 
transceivers. For either transceiver, when data 
is transmitted from the A bus to the B bus, an 
odd-parity bit is generated and output on the 
parity I/O pin (1 PARITY or 2PARITY). When 
data is transmitted from the B bus to the A bus, 

1 PARITY (or 2PARITY) Is configured as an 
input and combined with the B Input data to 
generate an active-low error flag if odd parity is 
not detected. 

The error output (1 ERR or 2ER R) is an open- 
collector output. 1ERR (or 2ERR) can be 
passed, sampled, stored, and cleared from the 
latch using the latch ena ble (1EN and 2EN) 
and clear (1CLR and 2CLR) inputs. 

The 74AC16853 and 74ACT16853 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mll 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circult-board area. 

The ’AC16853 has CMOS-compatible input thresholds. The ’ACT16853 has TTL-compatIble input 
thresholds. 

The 54AC16853 and 54ACT16853 are characterized over the full military temperature range of -55®C to 
125‘’C. The 74AC16853 and 74ACT16853 are characterized for operation from -40'’C to 85“C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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PRODUCT PREVIEW 


54AC16853, 54ACT16853 
74AC16853, 74ACT16853 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3552, JUNE 1990—TI0276 


logic diagram, each transceiver (positive iogic) 



, Texas 
Instruments 


3-152 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



54AC16854, 54ACT16854 
74AC18854, 74ACT18854 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

TI0277—D3553, JUNE 1990 

• Members of Texas Instruments Widebus^ 

Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^^d GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The ’AC16854 and ’ACT16854 contain two 
inverting 8-bit to 9-bit parity bus transceivers. 

For either transceiver, when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated and output on the parity I/O pin 
(1 PARITY or 2PARITY). When data is 
transmitted from the B bus to the A bus, 

1 PARITY (or 2PARITY) is configured as an 
input and combined with the B input data to 
generate an active-low error flag If odd parity Is 
not detected. 

The error output (1 ERR or 2ER R) is an open- 
collector output. 1ERR (or 2ERR) can be 
passed, sampled, stored, and cleared from the 
latch using the latch ena ble (1EN and 2EN) 
and clear (1CLR and 2CLR) inputs. 

The 74AC16854 and 74ACT16854 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mll 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16854 has CMOS-compatible input thresholds. The ’ACT16854 has TTL-compatible input 
thresholds. 

The 54AC16854 and 54ACT16854 are characterized over the full military temperature range of — 55®C to 
125°C. The 74AC16854 and 74ACT16854 are characterized for operation from -40‘’C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16854, 54ACT16854 ... WD PACKAGE 
74AC16854, 74ACT16854 ... DL PACKAGE 
(TOP VIEW) 
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S4AC16854, 54ACT16854 
74AC16854, 74ACT16854 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3553. JUNE 1990—TI0277 
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I 54AC16861, 54ACT16861 

I 74AC16861, 74ACT16861 

I 20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

I _ TI0234—D3556, JUNE 1990 

I • Members of Texas Instruments Widebus™ 

I Family 

I • Packaged In Shrink Small-Outline 300-mil 
I Packages (SSOP) and 380-mll Fine-Pitch 
I Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc Pin Configuration 

Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jutm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The ’AC16861 and ’ACT16861 are noninverting 
20-bit bus transceivers composed of two 10-bit 
transceiver sections with separate control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to the A bus, depending upon the l^els 
present at the output-enable inputs (1GAB, 

2GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

The 74AC16861 and 74ACT16861 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16861 has CMOS-compatible input thresholds. The ’ACT16861 has TTL-compatible input 
thresholds. 

The 54AC16861 and 54ACT16861 are characterized over the full military temperature range of -55°C to 
125°C. The 74AC16861 and 74ACT16861 are characterized for operation from -40'’C to 85®C. 

FUNCTION TABLE, EACH SECTION 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 

, Texas 
Instruments 



54AC16861, 54ACT16861 ... WD PACKAGE 
74AC16861, 74ACT16861 ... DL PACKAGE 
(TOP VIEW) 
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54AC16861, 54ACT16861 
74AC16861, 74ACT16861 

20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3556, JUNE 1990—TI0234 


logic diagram (positive logic) 
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54AC16862, 54ACT16862 
74AC16862, 74ACT16862 
20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0235—D3557, JUNE 1990 


• Members of Texas Instruments Widebus™ 54AC16862, 54 acti6862 ... wd package 

pan^lly 74AC16862, 74ACT16862 ... DL PACKAGE 

(TOP VIEW) 

• Packaged In Shrink Small-Outline 300-mil 

Packages (SSOP) and 380-mil Fine-Pitch igabHi ^segiGBA 

Ceramic Flat Packages Using 25-mil Center- 1 bC 2 55 ai 

to-Center Pin Spacings ib2[3 54]ia2 

GNDQA 53l]GND 

• Inputs are TTL-or CMOS-Voitage 1 B 3[[5 52 Hi A 3 

Compatible ib4[6 si^iaa 

• 3-State Outputs Drive Bus Lines Directly i^bsCs 49 Hia 5 

• Flow-Through Architecture Optimizes PCB iBe^s 48 Hue 

Layout 1B7[]10 47H1A7 

GNDC 11 46 HGND 

• Distributed Vcc ^^d GND Pin Configuration 1 BBC 12 45 ]ia8 

Minimizes High-Speed Switching Noise 1 bsE 13 44 H 1 as 

• EPIC^ (Enhanced-Performance Implanted ^2 bCi5 42 ^ 2 ^ 1 ° 

CMOS) 1-juim Process 2 B 2 |Ii 6 4 iH 2 A 2 

• 500-mA Typical Latch-Up Immunity at 125X 2B3: 17 40 H2A3 

I' 7 GNDIII 8 39HGND 

. . 2B4ri9 3812A4 

description 2B5[20 37:2A5 

The ’AC16862 and ’ACT16862 are inverting 2 B 6 [; 2 i 36H2A6 

20-bit bus transceivers composed of two 10-bit ss^Vcc 

transceiver sections with separate control 2B7C23 ^^^2^7 

signals. These devices allow data transmission 24 33 jz 8 

from the A bus to the B bus or from the B bus 2 B 9 r 26 31 n 2 A 9 

to the A bus, depending upon the l^els 2 Bio [27 30 H 2 A 10 

present ^ the outpi^-enable inputs (1GAB, 2 GAB [28 29 H 2 GBA 

2GAB, 1GBA, and 2GBA). The control logic ^^ 

also allows for isolation and latching. 

The 74AC16862 and 74ACT16862 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16862 has CMOS-compatible Input thresholds. The ’ACT16862 has TTL-compatible input 
thresholds. 

The 54AC16862 and 54ACT16862 are characterized over the full military temperature range of -55®C to 
125‘’C. The 74AC16862 and 74ACT16862 are characterized for operation from -40®C to 85*C. 

FUNCTION TABLE, EACH SECTION 
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54AC16862, 54ACT16862 
74AC16862, 74ACT16862 

20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3557, JUNE 1990—TI0235 


logic diagram (positive iogic) 
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■ 54AC16863, 54ACT16863 

I 74AC16863, 74ACT16863 

I 18-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

■ _ TI0236—D3658, JUNE 1990 

I • Members of Texas Instruments Widebus"^ 

I Family 

I • Packaged In Shrink Small-Outline 300-mll 
I Packages (SSOP) and 380-mll Fine-Pitch 
I Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^^cl GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jam Process 

• 500-mA Typical Latch-Up Immunity at 125^*0 
description 

The ’AC16863 and ’ACT16863 are noninverting 
18-bit bus transceivers composed of two 9-bit 
transceiver sections with separate control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to the A bus, depending upon the l^els 
present at the output-enable Inputs (1GAB, 

2GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

The 74AC16863 and 74ACT16863 are packaged In Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16863 has CMOS-compatible input thresholds. The ’ACT16863 has TTL-compatIble input 
thresholds. 

The 54AC16863 and 54ACT16863 are characterized over the full military temperature range of -55®C to 
125®C. The 74AC16863 and 74ACT16863 are characterized for operation from -40®C to 85*0. 

FUNCTION TABLE, EACH SECTION 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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54AC16863, 54ACT16863 ... WD PACKAGE 
74AC16863, 74ACT16863 ... DL PACKAGE 
(TOP VIEW) 
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54AC16863, 54ACT16863 
74AC16863, 74ACT16863 

18-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3558, JUNE 1990—TI0236 


logic diagram (positive logic) 
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I 54AC16864, 54ACT16864 

I 74AC16864, 74ACT16864 

I 18-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

I _ TI0237—D3559, JUNE 1990 

I • Members of Texas Instruments Widebus™ 

I Family 

I • Packaged In Shrink Small-Outline 300-mil 
I Packages (SSOP) and 380-mii Fine-Pitch 
I Ceramic Fiat Packages Using 25-mii Center- 
to-Center Pin Spacings 

• inputs are TTL- or CMOS-Voitage 
Compatibie 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jnm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The ’AC16864 and ’ACT16864 are inverting 
18-bit bus transceivers composed of two 9-bit 
transceiver sections with separate control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to the A bus, depending upon the levels 
present ^ the output-enable Inputs (1GAB, 

2 GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

The 74AC16864 and 74ACT16864 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package In the same printed-circult-board area. 

The ’AC16864 has CMOS-compatible input thresholds. The ’ACT16864 has TTL-compatIble input 
thresholds. 

The 54AC16864 and 54ACT16864 are characterized over the full military temperature range of -55®C to 
125“C. The 74AC16864 and 74ACT16864 are characterized for operation from -40*0 to 85“C. 

FUNCTION TABLE, EACH SECTION 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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54AC16864, 54ACT16864 ... WD PACKAGE 
74AC16864, 74ACT16864 ... DL PACKAGE 
(TOP VIEW) 
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54AC16864, 54ACT16864 
74AC16864, 74ACT16864 

18-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3559. JUNE 1990--TI0237 


logic diagram (positive logic) 
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54AC16952, 54ACT16952 
74AC16952, 74ACT16952 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0238—D3560, JUNE 1990 


• Members of Texas Instruments Widebus™ 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC* (Enhanced-Performance Implanted 
CMOS) l-juim Process 

• 500-mA Typical Latch-Up Immunity at 125*^0 
description 

The ’AC16952 and ’ACT16952 are noninverting 
16-bit registered bus transceivers composed of 
two 8-bit transceiver sections with separate 
control signals. 

Data flow in the A-to-B mode i s cont rolled by 
output-ena ble (1 0EAB and 20 EAB), clock- 
enable (1CEAB and 2CEAB), and clock 
(1CL KAB a nd 2CLKAB) inputs. When 1CEAB 
(or 2CEAB) is high, data storage is inhibited 
and the regist ers re tain th eir previous states. 
When 1CEAB (or 2CEAB) is low, the data 
present at the corresponding A inputs Is stored 
in the device on a low-to-high transition of 
1CLKAB (or 2CLKAB). If 10EAB (or 20EAB) is 
also low, this stored data appe ars on the 
corresponding B outputs; if 10EAB (or 20EAB) 
is high, the correspondi ng B o utpu ts are in the 
high-impedance state. 10EAB (or 20EAB) does 
not affect the operation of the internal registers. 
Previously stored data can be retained or new 
data can be entered while the outputs are in 
the high-impedance state. 

Data flow from B to A is controlled by 10EBA 
and 20EBA, 1CEBA and 2CEBA, and 1CLKBA 
and 2CLKBA in a manner analogous to that 
described above for A-to-B data flow. 


54AC16952, 54ACT16952 ... WD PACKAGE 
74AC16952, 74ACT16952 ... DL PACKAGE 
(TOP VIEW) 
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EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
in the formative or deaim phase of development Characteristic 
data and other specificanms are desim goals. Texas Instruments 
reserves the right to change or discmtlnue these products 
without notice. 
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54AC16952, 54ACT16952 
74AC16952, 74ACT16952 

16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3560, JUNE 1990—TI0238 

The 74AC16952 and 74ACT16952 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16952 has CMOS-compatible input thresholds. The ’ACT16952 has TTL-compatible input 
thresholds. 

The 54AC16952 and 54ACT16952 are characterized over the full military temperature range of -55‘*C to 
125”C. The 74AC16952 and 74ACT16952 are characterized for operation from -40‘*C to 85®C. 

logic diagram (positive logic) 




, Texas 
Instruments 

POST OFFICE BOX 655303 - DALLAS, TEXAS 75265 


3-164 




54AC16953, 54ACT16953 
74AC16953, 74ACT16953 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0239—D3561, JUNE 1990 


I • Members of Texas Instruments Widebus^ 

I Family 

I • Packaged In Shrink Smail-Outline 300-mil 
I Packages (SSOP) and 380-mil Fine-Pitch 
I Ceramic Fiat Packages Using 25-mil Center- 
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jLim Process 

• 500-mA Typical Latch-Up Immunity at 125*^0 
description 

The ’AC16953 and ’ACT16953 are inverting 
16-bit registered bus transceivers composed of 
two 8-bit transceiver sections with separate 
control signals. 

Data flow in the A-to-B mode i s cont rolled by 
output-ena ble (1 OEAB and 20 EAB), clock- 
enable (1CEAB and 2CEAB), and clock 
(1CL KAB a nd 2CLKAB) inputs. When 1CEAB 
(or 2CEAB) is high, data storage is inhibited 
and th e regis ters retain their previous states. 
When 1CEAB (or 2CEAB) is low, the inverse of 
the data present at the corresponding A inputs 
is stored in the device on a low-to-high 
transi tion of 1CLKAB (or 2CLKAB). If 10EAB 
(or 20EAB) is also low, this stored data 
a ppears on the c orresponding B outputs; if 
10EAB (or 20EAB) is high, the corresponding 
B outp uts are in th e high-impedance state. 
10EAB (or 20EAB) does not affect the 
operation of the internal registers. Previously 
stored data can be retained or new data can be 
entered while the outputs are in the high- 
impedance state. 

Data flow from B to A is controlled by 10EBA 
and 20EBA, 1CEBA and 2CEBA, and 1CLKBA 
and 2CLKBA in a manner analogous to that 
described above for A-to-B data flow. 


54AC16953, 54ACT16953 ... WD PACKAGE 
74AC16953, 74ACT16953 ... DL PACKAGE 
(TOP VIEW) 
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54AC16953, 54ACT16953 
74AC16953, 74ACT16953 

16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D3561. JUNE 1990—TI0239 


The 74AC16953 and 74ACT16953 are packaged in Tl’s shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The ’AC16953 has CMOS-compatible input thresholds. The ’ACT16953 has TTL-compatible input 
thresholds. 

The 54AC16953 and 54ACT16953 are characterized over the full military temperature range of -55“C to 
125“C. The 74AC16953 and 74ACT16953 are characterized for operation from -40°C to 85®C. 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


• High Speed Quad Transceiver 

• Fuliy Compatibie with iEEE Standard 
896.1-1987 Futurebus Requirements 

• Drives Load impedances as Low as 10 A 

• High-Speed Advanced Low-Power Schottky 
Circuits 

• Low Power Dissipation ... 81 mW Max per 
Channei 

e High-Impedance P-N-P inputs 

e BTL^ Logic Levei 1-V Bus Swing Reduces 
Power Consumption 

• Low Bus-Port Capacitance 

e Power-Up/Power-Down Protection 
(Glitch-Free) 

e Open-Collector Driver Outputs Allows 
Wired-OR Connections 

• Multiple Bus Channei Ground Returns to 
Reduce Channel Noise Interference 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3893 

description 


TI0267—D3077, JANUARY 1988—REVISED SEPTEMBER 1989 


N PACKAGE 
(TOP VIEW) 


n 

J 20 

Dbg GND 

2 

19 

DBUS GND 

3 

18 

Dbi 

4 

17 

DB2 

5 

16 

]BUS GND 

6 

15 

I|B3 

7 

14 

3B4 

8 

13 

H BUS GND 

9 

12 

Dre 

10 

11 

3te 


FN CHIP CARRIER PACKAGE 
(TOP VIEW) 


D2 

R2 

LOGIC GND 
D3 
R3 



rmr 
3 2 

ILTCJO 
1 20 19 



]4 



18C 

B1 

]5 



17C 

B2 

]6 



16C 

BUS 

37 



15C 

B3 

]8 



uC 

B4 


9 10 
j^LCL 

1112 13 
0.00 




The SN75ALS053 is a four-channel, monolithic, I rn rn m n i-i 1 

high-speed, advanced low-power Schottky S S § 

device designed for two-way data communi- ^ 

cation in a densely populated backplane. The 3 

SN75ALS053 has Independent driver input (Dn) “ 

and receiver output (Rn) pins and separate 
driver and receiver disables. This 

transceiver is designed for use in high-speed bus systems and Is similar to the SN75ALS057 transceiver 
except that the trapezoidal feature has been eliminated to speed up the propagation delays. 

These transceivers feature open-collector driver outputs, each with a series Schottky diode to reduce 
capacitive loading to the bus. By using a 2-V pullup on the bus, the output signal swing will be 
approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver 
outputs are capable of driving an equivalent dc load of as low as 10 A. 

The receivers have a precision threshold set by an internal bandgap reference to give accurate input 
thresholds over Vcc and temperature variations. 

These transceivers are compatible with Backplane Transceiver Logic (BTL™) technology at significantly 
reduced power dissipation per channel. 

The SN75ALS053 is characterized for operation from O^C to 70*0. 


BTL is a trademark of National Semiconductor Corporation. 


PRODUCTION DATA documents contain Information current ae of 
publication date. Products conform to specifications per the terms 
of Texas instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


Copyright © 1989, Texas Instruments Incorporated 


4-3 




SN75ALS053 

QUAD FUTUREBUS TRANSCEIVER 


D3077. JANUARY 1988—REVISED SEPTEMBER 1989—TI0267 


FUNCTION TABLE 
TRANSMIT/RECEIVE 


CONTROLS 

CHANNELS 

TE RE 

D->B B^R 

L L 

D R 

L H 

D D 

H L 

T R 

H H 

T D 


H = high level, L = low level, R = receive, T = transmit, 
D = disable 

Direction of data transmission is from Dn to Bn, direction of data 
reception is from Bn to Rn. 

logic symbolt 



tJhis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


TI0267—D3077, JANUARY 1988—REVISED SEPTEMBER 1989 



absolute maximum ratings over operating free-air temperature (uniess otherwise noted) 


Supply voltage, Vcc (see Note 1). 

Control input voltage. 

Driver input voltage. 

Driver output voltage. 

Receiver input voltage. 

Receiver output voltage. 

Continuous total power dissipation. 

Operating free-air temperature range. 

Storage temperature range. 

Case temperature for 10 seconds: FN package. 

Lead temperature 1,6mm (Vie in.) from case for 10 seconds: N package 


. 6V 

. 5.5 V 

. 5.5 V 

. 2.5 V 

. 2.5 V 

. 5.5 V 

See Dissipation Rating Table 

. OX to 70X 

. -65Xto150X 

. 260X 

. 260X 


NOTE 1: Voltage values are with respect to network ground terminal. 
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QUAD FUTUREBUS TRANSCEIVER 


D3077, JANUARY 1988--REVISED SEPTEMBER 1989—TI0267 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25“C 

DERATING FACTOR 

Ta = 70“C 

POWER RATING 

ABOVE Ta = 25*C 

POWER RATING 

FN 

1400 mW 

11.2 mW/“C 

896 mW 

N 

1150 mW 

9.2 mWrC 

736 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.75 5 

5.25 

V 

V|H 

High-level driver and control input voltage 

2 

V 

V|L 

Low-level driver and control input voltage 

0.8 

V 

Bus termination voltage 

1.9 

2.1 

V 


Operating free-air temperature 

0 

70 

"C 


electrical characteristics over recommended ranges of operating free-air temperature and 
supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V|K Input clamp voltage at Dn, DE, or RE 

l| = -18 mA 

-1.5 

V 

Vj Receiver Input threshold at Bn 


1.426 1.674 

V 

VoH High-level output voltage at Rn 

Bn at 1.2 V, ^ at 0.8 V, 

lOH = -1 mA 

2.5 

V 

Vql Low-level output voltage 

Rn 

Bn at 2 V, RE at 0.8 V, 

lOL = 20 mA 

0.5 

V 

Bn 

Dn at 2.4 V, TE at 2.4 V, 

Vl = 2V, RL=ion, 

See Figure 1 

0.75 1.2 

l|H High-level input current 

Dn, TEorRE 

< 

II 

40 

/mA 

Bn 

V| = 2V, Vcc = 0 or 5.25 V, 

Dn at 0.8 V, TE at 0.8 V, 

100 

l|L Low-level input current at Dn, TE or RE 

V| = 0.4 V 

-400 

/mA 

iOS Short-circuit output current at Rn 

RnatOV, Bn at 1.2 V, 

RE at 0.8 V 

-70 -200 

mA 

•CC Supply curent 


65 

mA 

Co(B) Driver output capacitance 

VcC = 5V,Ta = 25‘’C 

6.5 

PF 
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SN74ALS053 
QUAD FUTUREBUS TRANSCEIVERS 


TI0267—D3077. JANUARY 1988—REVISED SEPTEMBER 1989 


switching characteristics over recommended ranges of operating free-air temperature and Vcc 
(unless otherwise noted) 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Dn 

Bn 

TEatSV, Vl = 2V, 

See Figure 2 

2 7 

ns 

Propagation delay time 

tPMI 

high-to-low-level output 

2 7 

Propagation delay time, 
low-to-high-level output 

Dn 

Bn 

Dn at 3 V, Vl = 2 V, 

See Figure 2 

2 7 

ns 

Propagation delay time 

tpul 

high-to-low-level output 

2 7 

Transition time, 
low-to-high-level output 

Dn 

Bn 

TE at 3 V, Vl = 2 V, 

See Figure 2 

0.5 5 

ns 

Transition time, 

tTHI 

high-to-low-level output 

0.5 5 

Skew between driver 
channelst 

Dn 

Bn 

TE at 3 V, Vl = 2 V 

_1 

1 

ns 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Bn 

Rn 

RE at 0.3 V, TE at 0.3 V, See Figure 3 

2 8 

ns 

Propagation delay time 
high-to-low-level output 

2 8 

Output disable time 

tpi 7 

from low level 

PiE 

Rn 

Bnat2V.TEat0.3V,VL = 5V, 

Cl = 5 pF, Rli = 500 ft. 

See Figure 4 

6 

ns 

Output enable time 

tPZL 

to low level 

RE 

Rn 

Bn at 2 V, TE at 0.3 V, Vl = 5 V, 

Cl = 5 pF, Rli = 500 ft. 

See Figure 4 

12 

ns 

Output disable time 

tPM7 

from high level 


Rn 

Bnatl V,TEat0.3V,VL = 0, 

Cl = 5 pF, Rli = 500 ft. 

See Figure 4 

6 

ns 

Output enable time 

tP7l-l 

to high level 


Rn 

Bnatl V. TE at 0.3 V, Vl = 0. 

Cl = 5 pF, Rli = 500 ft. 

See Figure 4 

12 

ns 

Skew between receiver 
channelst 

Bn 

Rn 

RE at 0.3 V, TE at 0.3 V 

1 

ns 


t Skew is the difference between the propagation delay time (tpLH or fPHL) of one receiver channel and that same propagation delay time of 
any other receiver channel. It applies for both tpLH and tpHL- 
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SN75ALS053 

QUAD FUTUREBUS TRANSCEIVER 


D3077, JANUARY 1988—REVISED SEPTEMBER 1989—TI0267 


PARAMETER MEASUREMENT INFORMATION 


SN75ALS053 


(Bn) 


FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 
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FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


TI0267—D3077, JANUARY 1988—REVISED SEPTEMBER 1989 

PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 

NOTE: tr = tf ^ 10 ns from 10% to 90% 

FIGURE 3. RECEIVER PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

NOTE: tr = tf ^ 5 ns from 10% to 90% 

FIGURE 4. PROPAGATION DELAY FROM M TO Rn 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


( • Suitable for IEEE Standard 896 
Applicationst 

• SN55ALS056 Is an Octal Transceiver 

• SN55ALS057 is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

e Low Power Dissipation ... 60 mW/Channel 
Max 

• High-impedance P-N-P Inputs 

e BTL™ Logic Level 1-V Bus Swing Reduces 
Power Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-up/Down Protection (Glitch-Free) 

• Open-Collector Driver Outputs Allow 
Wired-OR Connections 

description 

The SN55ALS056 is an 8-channel, monolithic, 
high-speed. Advanced Low-Power Schottky 
device designed for 2-way data communication 
in a densely populated backplane. The 
SN55ALS057 Is a 4-channel version with 
independent driver Input (Dn) and receiver 
output (Rn) pins and a separate driver disable 
for each driver (En). Both are compatible with 
Backplane Transceiver Logic (BTL™) technol¬ 
ogy at significantly reduced power dissipation 
per channel. 

These transceivers feature open-collector driver 
outputs with a series Schottky diode to reduce 
capacitive loading to the bus. By using a 2-V 
pull-up termination on the bus, the output signal 
swing will be approximately 1 V, which reduces 
the power necessary to drive the bus load 
capacitance. The driver outputs generate 
trapezoidal waveforms that reduce crosstalk 
between channels. The drivers are capable of 
driving an equivalent dc load as low as 18.5 ft. 
The receivers have internal low-pass filters to 
further improve noise immunity. 

The SN55ALS056 and SN55ALS057 are 
characterized for operation from -55®C to 
125‘’C. 


SDAS171—TI0265—D3275, APRIL 1989 


SN55ALS056 ... J OR W PACKAGE 
(TOP VIEW) 
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SN55ALS057 ... J OR W PACKAGE 
(TOP VIEW) 
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SN55ALS056 ... FK PACKAGE 
(TOP VIEW) 



SN55ALS057 ... FK PACKAGE 
(TOP VIEW) 



t The transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified in this 
data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 
BTL is a trademark of National Semiconductor Corporation. 


PRODUCTION DATA documents contain biformatlon current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of ail parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SDAS171—TI0265—D3275, APRIL 1989 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3275. APRIL 1989—TI0265—SDAS171 


SN55ALS056 
FUNCTION TABLE 
TRANSMIT/RECEIVE 


SN55ALS057 
FUNCTION TABLE 
TRANSMIT/RECEIVE 



H = high level, L = low-level, R = receive, T = transmit, D = disable, X = irrelevant 
Direction of data transmission is from An to Bn for the SN55ALS056 and from Dn to Bn for the SN55ALS057. 
Direction of data reception is from Bn to An for the SN55ALS056 and from Bn to Rn for the SN55ALS057. 
Data transfer is inverting in both directions. 


schematics of inputs and outputs 



t Additional ESD protection is on the SN55ALS057, which has separate receiver output and driver input pins. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SDAS171—TI0265—D3275, APRIL 1989 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vqc (see Note 1). 6 V 

Control input voltage. 5.5 V 

Driver input voltage. 5.5 V 

Driver output voltage. 2.5 V 

Receiver input voltage. 2.5 V 

Receiver output voltage . 5.5 V 

Continuous total power dissipation at (or below) 25‘‘C free-air temperature (see Note 2) . 1375 mW 

Operating free-air temperature range. - 55®C to 125®C 

Storage temperature range. -65®C to 150®C 

Lead temperature 1,6 mm (Vie Inch) from case for 60 seconds. 300®C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate to 275 mW at 125'’C at the rate of 11.0 mWrC. 

recommended operating conditions 


1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level driver and control input voltage 

2 

V 

V|L 

Low-level driver and control input voltage 

0.8 

v 

Bus termination voltage 

1.9 

2.1 

v 

Ta 

Operating free-air temperature 

-55 

125 

“C 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3275, APRIL 1989—TI0265—SDAS171 


SN55ALS056 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage at An, T/R, or C§ 

Vcc = 4.5 V, l|=-18mA 

-1.5 

V 

Vj Receiver input threshold at Bn 

VCC = 5V, TA^as-’C 

1.45 1.65 

V 

Vcc = 5 V, Ta = - 55“C to 125X 

1.4 1.7 

VoH High-level output voltage at An 

Vcc = 4.5 V, Bn at 1.2 V, 

CS at 0.8 V, T/R at 0.8 V, 

IQH = -400 ju.A 

2.4 

V 

Vql Low-level output voltage 

An 

Vcc = 4.5 V, Bnat2V, 

OS at 0.8 V, T/R at 0.8 V, 

T/R at 0.8 V, IOL = 16mA 

0.5 

V 

Bn 

Vcc = 4.5 V, An at 2 V, 

OS at 0.8 V, T/R at 2 V, 

See Figure 1 

0.75 1.2 

l|H High-level input current 

An, T/R, or OS 

V| = Vcc = 5.5 V 

40 

fxA 

Bn 

Vcc = 5.5 V, Vi = 2V, 

An at 0.8 V, T/R at 0.8 V 

100 

l|L Low-level input current at An, T/R, or OS 

Vcc = 5.5 V, V| = 0.4V 

-400 

fiA 

•os Short-circuit output current at An 

Vcc = 5.5 V, AnatOV, 

Bn at 1.2 V, CS at 0.8 V, 

T/R at 0.8 V 

-35 -125 

fiA 

Ice Supply current 

Vcc = 5.5 V 

85 

mA 

Co(B) Driver output capacitance 


4.5 

PF 


SN55ALS057 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage at Dn, En, TE, or RE 

Vcc = 4.5 V, l|=-18mA 

-1.5 

V 

Vj Receiver input threshold at Bn 

Vcc = 5V, Ta = 25“C 

1.45 1.65 

V 

Vcc = 5 V, Ta = - 55"C to 1 25“C 

1.4 1.7 

VqH High-level output voltage at Rn 

Vcc = 4.5 V, Bn at 1.2 V, 

^ at 0.8 V, iQH = - 400 fiA 

2.4 

V 

Vql Low-level output voltage 

Rn 

Vcc = 4.5 V, Bn at 2 V, 

RE at 0.8 V, IOL=16mA 

0.5 

V 

Bn 

Vcc = 4.5 V, Dnat2V, 

Enat2V, TEat0.8V 

See Figure 1 

0.75 1.2 

l|H High-level input current 

Dn, En, TE, or RE 

V| = Vcc = 5.5 V 

40 

juiA 

Bn 

Vcc = 5.5 V, V| = 2 V, 

Dn at 0.8 V, En at 0.8 V, 

TE at 0.8 V 

100 

l|L Low-level Input current at Dn, En, TE, or RE 

Vcc = 5.5V, V| = 0.4V 

-400 

fiA 

•os Short-circuit output current at Rn 

Vcc = 5.5 V, RnatOV, 

Bn at 1.2 V, REatO.SV 

-35 -125 

fiA 

Ice Supply current 

Vcc = 5.5 V 

85 

mA 

Co(B) Driver output capacitance 


4.5 

pF 


t All typical values are at Vcc = 5 V, Ta = 25‘’C. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SDAS171—TI0265-D3275. APRIL 1989 


switching characteristics over recommended ranges of operating free-air temperature and 
suppiy voitage (uniess otherwise noted) 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

TAt 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay time, 



C§ at 0.8 V, 

Vl = 5 V. 

See Figure 4 

T/R at 0.8 V, 
SI closed. 

25“C 

20 


low- to high-level output 

Bn 

An 

Full range 

22 

ns 

tPHL 

Propagation delay time, 

25“C 

18 

high- to low-level output 




Full range 

20 


tPLZ 

Output disable time 



Bn at 2 V, 

Vl = 5V, 

See Figure 5 

T/R at 0.8 V, 
SI closed. 

25“C 

20 


from low level 

CS 

An 

Full range 

22 

ns 

tPZL 

Output enable time 

25*’C 

13 

to low level 




Full range 

14 


tPHZ 

Output disable time 



Bn at 0.8 V, 

T/R at 0.8 V, 

25’C 

12 


from high level 


An 

Vl = 0, SI closed. 

See Figure 5 

Full range 

13 

ns 

tPZH 

Output enable time 

Bn at 0.8 V, 

T/R at 0.8 V, 

25*0 

14 

to high-level 



SI open. 

See Figure 5 

Full range 

22 


tPLZ 

Output disable time 



C§ at 0.8V, 

Vl = 5 V. 

See Figure 5 

VC at 2 V, 

S1 closed, 

25“C 

17 


from low level 

T/R 

An 

Full range 

20 

ns 

tPZL 

Output enable time 

25“C 

25 

to low level 




Full range 

40 


tPHZ 

Output disable time 



C§ at 0.8 V, 

o 

_j 

> 

25“ 

12 


from high level 

T/R 

An 

SI closed. 

See Figure 5 

Full range 

13 

ns 

tpZH 

Output enable time 

CSatO.8 V, 

SI open. 

25“C 

15 

to high level 



See Figure 5 


Full range 

22 


tw(NR) 

Receiver noise rejection 

Bn 

An 

Vl = 5 V. 

SI closed. 

25“C 

4 

ns 

pulse duration 

or Rn 

See Figure 6 


Full range 

2 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

ta^ 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
low- to high-level output 

An 

Bn 

at 0.8 V, T/R at 2 V, 

Vl = 2 V, See Figure 2 

25“C 

10 

ns 

Full range 

40 

Propagation delay time, 

tpui 

high- to low-level output 

25“C 

12 

Full range 

15 

Propagation delay time, 

tpi M 

low- to high-level output 

CS 

Bn 

An and T/R at 2 V, Vl=2V, 

See Figure 2 

25“C 

18 

ns 

Full range 

30 

Propagation delay time, 

tpui 

^ high- to low-level output 

25“C 

20 

Full range 

22 

Propagation delay time, 
*PLH tQ high-level output 

T/R 

Bn 

CSat0.8V, Vl=2V, 

See Figure 3 

25“C 

18 

ns 

Full range 

37 

Propagation delay time, 

tpui 

high- to low-level output 

25“C 

18 

Full range 

21 

Transition time, 
low- to high-level output 

An 

- 1 

Bn 

CS at 0.8 V, T/R at 2 V, 

Vl = 2 V, See Figure 2 

25“C 

1 3 8 

ns 

Full range 

1 33 

Transition time, 

tTHI 

high- to low-level output 

25“C 

1 3 10 

Full range 

1 13 


t Full range is -55“C to 125‘’C. 

* Typical values are at Vcc = 5 V. 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3275, APRIL 1989—TI0265—SDAS171 


switching characteristics over recommended ranges of operating free-air temperature and 
suppiy voltage (unless otherwise noted) 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

TAt 

MIN MAX 

UNIT 

tPLH 

Propagation delay time, 



RE at 0.8 V, 

Vl = 5V, 

See Figure 4 

TEat2V, 

S1 closed. 

25“C 

20 


low- to high-level output 

Bn 

Rn 

Full range 

22 

ns 

tPHL 

Propagation delay time, 

25'C 

18 

high- to low-level output 




Full range 

20 


tPLZ 

Output disable time 



Bn at 2 V. 

Vl = 5 V, 

See Figure 5 

TEat2V, 

S1 closed. 

25‘’C 

15 


from low level 


Rn 

Full range 

17 

ns 

tPZL 

Output enable time 

25“C 

13 

to low level 




Full range 

14 


tPHZ 

Output disable time 



Bnat0.8V,TEat2V,VL = 0, 

25“C 

12 


from high level 

RE 

Rn 

S1 closed. 

See Figure 5 

Full range 

13 

ns 

tPZH 

Output enable time 

Bn at 0.8 V, 

TEat2V, 

25*0 

14 

to high-level 



S1 closed. 

See Figure 5 

Full range 

15 


tw(NR) 

Receiver noise rejection 

Bn 

Rn 

Vl = 5 V, 

S1 closed. 

25*0 

4 

ns 

pulse duration 

See Figure 6 


Full range 

2 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

ta^ 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
tPLH iq^. Iq high-level output 

Dn 

or En 

Bn 

TEat0.8V, REat2V, 

Vl = 2 V, See Figure 2 

25*C 

10 

ns 

Full range 

27 

Propagation delay time, 
low-level output 

25*C 

12 

Full range 

15 

Propagation delay time, 
low- to high-level output 

TE 

Bn 

Dn,En,^at2V, Vl = 2V, 

See Figure 2 

25*C 

10 

ns 

Full range 

27 

Propagation delay time, 
high- to low-level output 

25*C 

17 

Full range 

19 

Transition time, 

tri H 

' low- to high-level output 

Dn 

or En 

Bn 

RE at 2 V, Vl = 2 V, 

See Figure 2 

25*C 

1 3 8 

ns 

Full range 

1 33 

Transition time, 
high- to low-level output 

25*C 

1 3 10 

Full range 

1 13 


♦ Typical values are at Vcc = 5 V. 


driver plus receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

ta^ 

MIN MAX 

UNIT 

Propagation delay time, 

tPI M 

low- to high-level output 

Dn 

Rn 

^ at 0.8 V, TE at 0.8 V, 

Vl = 2 V, See Figure 7 

(Both loads are used) 

25*C 

25 

ns 

Full range 

35 

Propagation delay time, 
high- to low-level output 

25*C 

25 

Full range 

35 


* Full range is -55°C to 125‘’C. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SDAS171—TI0265—D3275, APRIL 1989 

PARAMETER MEASUREMENT INFORMATION 


Vl = 2 V 



FIGURE 1. TEST CIRCUIT FOR DRIVER LOW-LEVEL OUTPUT VOLTAGE 


Vl 





VOLTAGE WAVEFORMS 

NOTE: tr = tf 5 ns from 10% to 90%. 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3275, APRIL 1989—TI0265—SDAS171 

PARAMETER MEASUREMENT INFORMATION 


Vl 



VOLTAGE WAVEFORMS 

NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 3. PROPAGATION DELAY FROM T/R TO Bn 


Vl 



VOLTAGE WAVEFORMS 

NOTE: tr == tf ^ 10 ns from 10% to 90%. 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

, Texas ^ 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SDAS171—TI0265—D3275, APRIL 1989 


PARAMETER MEASUREMENT INFORMATION 


^ 500 a 



VOLTAGE WAVEFORMS 

NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 5. PROPAGATION DELAY FROM ^ OR T/R TO An OR FROM RE TO Rn 



TEST CIRCUIT 



LOW LEVEL 

twis increased until the output voltage fall just reaches 2.0 V. 


BUS LOGIC 
HIGH LEVEL 



tw is increased until the output voltage rise just reaches 0.8 V. 


VOLTAGE WAVEFORMS 


NOTE: tr = tf ^ 2 ns from 10% to 90%. 

FIGURE 6. RECEIVER NOISE IMMUNITY 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

D3275. APRIL 1989—TI0265—SDAS171 


PARAMETER MEASUREMENT INFORMATION 


5 V 



V|(Dn) 


Vo(Rn) 




VOLTAGE WAVEFORMS 


NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


TI0266—D3025, AUGUST 1987—REVISED JUNE 1990 


• SN75ALS056 is an Octal Transceiver 

• SN75ALS057 is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation 
... 52.5 mW/Channel Max 

• High-lrnpedance P-N-P Inputs 

• Logic Level 1-V Bus Swing Reduces Power 
Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Down Protection (Glitch Free) 

• Open-Collector Driver Outputs Allow 
Wired-OR Connections 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3896, 

DS3897 

description 

The SN75ALS056 is an 8-channel, monolithic, 
high-speed, advanced low-power Schottky 
device designed for 2-way data communication 
in a densely populated backplane. The 
SN75ALS057 is a 4-channel version with 
independent driver input (Dn) and receiver 
output (Rn) pins and a separate driver disable 
for each driver (En). 

These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be 
approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver 
outputs generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable 
of driving an equivalent dc load as low as 18.5 ft. 

The receivers have internal low-pass filters to further Improve noise Immunity. 

The SN75ALS056 and SN75ALS057 are characterized for operation from 0®C to 70®C. 


Copyright © 1990, Texas Instruments Incorporated 


4-21 


PRODUCTION DATA documents contain Information current as of 
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SN75ALS056 
DW OR N PACKAGE 
(TOP VIEW) 
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SN75ALS057 
DW OR N PACKAGE 
(TOP VIEW) 
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SN75ALS056, SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

D3025. AUGUST 1987—REVISED JUNE 1990—TI0266 

logic symbolst logic diagrams (positive logic) 


SN75ALS056 SN75ALS056 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN7SALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


TI0266—D3025, AUGUST 1987—REVISED JUNE 1990 


SN75ALS056 SN75ALS057 

FUNCTION TABLE FUNCTION TABLE 

TRANSMIT/RECEIVE TRANSMIT/RECEIVE 



H L X D R 

H H X D D 


H = high level, L = low level. R = receive, T = transmit, D = disable, X = irrelevant 

Direction of data transmission is from An to Bn for the SN75ALS056 and from Dn to Bn for the 
SN75ALS057. Direction of data reception is from Bn to An for the SN75ALS056 and from Bn to Rn for 
the SN75ALS057. Data transfer is inverting in both directions. 


schematics of inputs and outputs 



t Additional ESD protection is on the SN75ALS057 only, which has separate receiver output and driver input pins. 
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SN75ALS056, SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3025. AUGUST 1987—REVISED JUNE 1990—TI0266 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (s®® Note 1). 6V 

Control input voltage. 5.5 V 

Driver input voltage. 5.5 V 

Driver output voltage. 2.5 V 

Receiver Input voltage. 2.5 V 

Receiver output voltage. 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range.. O^C to 70®C 

Storage temperature range. -65®C to 150®C 

Lead temperature 1,6 mm (Vie inch) from case for 10 seconds. 260®C 


NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 


PACKAGE 

Ta i 25‘‘C 

DERATING FACTOR 

Ta = 70*c 

POWER RATING 

ABOVE Ta » 25*0 

POWER RATING 

DW 

1025 mW 

8.2 mW/’C 

656 mW 

N 

1150 mW 

9.2 mW/“C 

736 mW 


recommended operating conditions 




023 


Vcc 

Supply voltage 

4.75 5 

5.5 

mm 

V|H 

High-level driver and control input voltage 

2 

V 

V|L 

Low-level driver and control input voltage 

0.8 

V 

Bus termination voltage | 

1.9 

2.1 

V 

Ta 

Operating free-air temperature 

0 

70 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL’WAVEFORM INTERFACE BUS TRANSCEIVERS 

TI0266—D3025. AUGUST 1987—REVISED JUNE 1990 


SN75ALS056 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage at An, T/R or 

•l = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 


1.426 1.674 

mV 

VoH High-level output voltage at An 

Bn at 1.2 V, at 0.8 V, 

T/R at 0.8 V, loH = “ 400 ixA 

2.4 

V 

VoL Low-level output voltage 

An 

Bn at 2 V, at 0.8 V, 

T/R at 0.8 V, loL==16mA 

0.5 

V 

Bn 

An at 2 V, at 0.8 V, 

T/Rat2V, Vl = 2V, 

Rl = 18.5 ft, See Figure 1 

0.75 1.2 

l|H High-level input current 

An, T/R, orC§ 

V| = Vcc 

40 

fxA 

Bn 

V| = 2V, Vcc = OVor 5.25 V. 

An at 0.8 V. T/R at 0.8 V 

100 

l|L Low-level input current at An, T/R, or 

V| = 0.4 V 

-400 

fiA 

lOS Short-circuit output current at An 

AnatOV, Bn at 1.2 V, 

at 0.8 V. T/R at 0.8 V 

-40 -120 

mA 

•CC Supply current 


75 

mA 

Co(B) Driver output capacitance 


4.5 

PF 


SN75ALS057 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage at Dn, En, TE, or RE 

l| = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 


1426 1674 

mV 

Vqh High-level output voltage at Rn 

Bn at 1.2 V, RE at 0.8 V, 

•oh “ —400 fiA 

2.4 

V 

Vql Low-level output voltage 

Rn 

Bn at 2 V, RE at 0.8 V. 

•OL = I® niA 

0.5 

V 

Bn 

Dnat2V. Enat2V, 

TEat0.8V. Vl = 2V, 

Rl = 18.5 ft. See Figure 1 

0.75 1.2 

l|H High-level input current 

Dn, En, TE, or RE 

V| = Vcc 

40 

fxA 

Bn 

V| = 2V. Vcc = 0Vor5.25V. 

Dn at 0.8 V, En at 0.8 V, 

TE at 0.8 V 

100 

l|L Low-level input current at Dn, En, TE, or RE 

V| = 0.4 V 

-400 

fiA 

Short-circuit output current at Rn 

•os 

RnatO, Bn at 1.2 V. 

RE at 0.8 V 

-40 -120 

mA 

Ice Supply current 


40 

mA 

Co(B) Driver output capacitance 


4.5 

pF 


t All typical values are at Vcc = 5 V, Ta = 25“C. 
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SN75ALS056 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 

D3025, AUGUST 1987—REVISED JUNE 1990—TI0266 


switching characteristics over recommended ranges of operating free-air temperature and Vcc 
(uniess otherwise noted) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

An 

Bn 

CL at 0.8 V, T/Rat2V, 

Vl = 2 V, See Figure 2 

19 

ns 

Propagation delay time, 
high-to-low-level output 

18 

Propagation delay time 
low-to-high-level output 


Bn 

AnandT/Rat2V, Vl = 2V, 

See Figure 2 

24 

ns 

Propagation delay time, 

tpui 

high-to-low-level output 

20 

Propagation delay time, 
low-to-high-level output 

T/R 

Bn 

V|(An,Bn) = 5V, at 0.8 V, 

RL2 not connected, Cl = 30 pF, 

RLI = 18 ft, See Figure 3 

25 

ns 

Propagation delay time, 
^*^*^*- high-to-low-level output 

35 

Transition time, 
low-to-high-level output 

An 

Bn 

CS at 0.8 V, T/Rat2V, 

Vl = 2 V, See Figure 2 

1 3 11 

ns 

Transition time, 
high-to-low-level output 

1 3 6 


t All typical values are at Vcc == 5 V, Ta = 25'’C. 
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SN75ALS056 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 


TI0266—D3025, AUGUST 1987—REVISED JUNE 1990 


switching characteristics over recommended ranges of operating free-air temperature and Vqc 
( uniess otherwise noted) 

receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpi M 

low-to-high-level output 

Bn 

An 

at 0.8 V, T/R at 0.8 V, See Figure 4 

18 

ns 

Propagation delay time, 

tPHl 

high-to-low-level output 

18 

Output disable time 

tpLZ 

from low level 


An 

Bn at 2 V, T/R at 0.8 V, Cl = 5 pF, 

Vl = 5 V, Rli = 390 n, Rl 2 not connected, 
See Figure 5 

18 

ns 

^ Output enable time 

tP7l 

to low level 


An 

Bn at 2 V, T/R at 0.8 V, Cl = 30 pF, 

Vl = 5 V, Rli = 39o a, Rl 2 = 1 -6 kn. 

See Figure 5 

15 

ns 

Output disable time 

tPW7 

from high level 

CS 

An 

Bn at 0.8 V, T/R at 0.8 V, Cl = 5 pF, 

Vl = 0, Rli = 390 a, Rl 2 not connected, 
See Figure 5 

8 

ns 

Output enable time 
to high level 

C§ 

An 

Bn at 0.8 V, T/R at 0.8 V, Cl = 30 pF, 

Vl = 0, Rli not connected, Rl 2 = 1-6 ka. 
See Figure 5 

17 

ns 

^ Output disable time 

tpi 7 

from low level 

T/R 

An 

CS at 0.8 V, V|(An, Bn) = 2 V, Vl = 5 V, 

Rli = 390 a, Rl 2 not connected, 

Cl = 5 pF, See Figure 3 

20 

ns 

Output enable time 

tP7L 

to low level 

T/R 

An 

CS at 0.8 V, V|(An, Bn) = 2 V, Vl = 5 V, 

Rli = 390 a, Rl2 = i. 6 ka. 

Cl = 30 pF, See Figure 3 

40 

ns 

Output disable time 

tPHZ 

T/R 

An 

C§at0.8V.V|(An,Bn) = 0.VL = 0, 

Rli = 390 a, Rl 2 not connected. 

Cl = 5 pF, See Figure 3 

17 

ns 

Output enable time 
to high level 

1 

T/R 

An 

5§ at 0.8 V, V)(An, Bn) = 0, Vl - 0, 

Rli not connected, Rl 2 = 1-6 ka. 

Cl = 30 pF, See Figure 3 

15 

ns 

Receiver noise rejection 
W(NR) py| 3 Q duration 

Bn 

An or Rn 

CS at 0.8 V, T/R at 0.8 V, 

See Figure 6 

3 

ns 
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SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 


D3025. AUGUST 1987—REVISED JUNE 1990—TI0266 


switching characteristics over recommended ranges of operating free-air temperature and Vcc 
(uniess otherwise noted) 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
^*^*-*^ low-to-high-level output 

Dn or En 

Bn 

TEatO.SV, REat2V, 

Vl = 2 V, See Figure 2 

19 

ns 

Propagation delay time, 
^*^*^*- high-to-low-level output 

18 

Propagation delay time, 
low-to-high-level output 

TE 

Bn 

Dn,En,^at2V, Vl = 2V, 

Rli = 18n, See Figure 2 

24 

ns 

Propagation delay time, 
^*^*^*- high-to-low-level output 

20 

Transition time, 

tri H 

low-to-high-level output 

DnorEn 

Bn 

^at2V, Vl = 2V, 

TE at 0.8 V, See Figure 2 

1 3 11 

ns 

Transition time, 
high-to-low-level output 

1 3 6 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpi H 

low-to-high-level output 

Bn 

Rn 

RE at 0.9 V, TE at 2 V, See Figure 4 

18 

ns 

Propagation delay time, 
**^*^*" high-to-low-level output 

18 

Output disable time 
from low level 

RE 

Rn 

Bnat2V,TEat2V, Vl = 5V, 

Cl = 5 pF, Rli = 390 ft, 

RL2 not connected. See Figure 5 

18 

ns 

Output enable time 
to low level 

RE 

Rn 

Bnat2V,TEat2V, Vl = 5V, 

Cl = 30 pF, Rli = 390 ft, RL2 1 -6 kft. 

See Figure 5 

15 

ns 

Output disable time 

tPM7 

from high level 

RE 

Rn 

Bnat0.8V,TEat2V, Vl = 0, 

Cl = 5 pF, Rli = 390 ft, 

RL2 not connected. See Figure 5 

17 

ns 

Output enable time 

tD7M 

to high level 

We 

Rn 

Bnat0.8V,TEat2V, Vl = 0, 

Cl = 30 pF, Rli not connected, 

RL2 ==1.6 kft. See Figure 5 

17 

ns 

Receiver noise rejection 
tw(NR) pyigQ duration 

Bn 

On 

Hat 2.0 V, RE at 0.8 V, 

See Figure 6 

3 

ns 


driver plus receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpi H 

low-to-high-level output 

Dn 

Rn 

RE at 0.8 V, TE at 0.8 V, See Figure 7 

40 

ns 

Propagation delay time, 
high-to-low-level output 

40 


+ All typical values are at Vcc = 5 V, Ta = 25“C. 


Texas 

Instruments 

POST OFPICE BOX 65S303 • DALLAS. TEXAS 75265 


4-28 








SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


TI0266—D3025, AUGUST 1987—REVISED JUNE 1990 


PARAMETER MEASUREMENT INFORMATION 


SN75ALS056 

OR 

SN75ALS057 


(Bn) 


FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 


V|(CS,TE.An .Dn.En)" 



SN75ALS056 

AD 

e IBA 


UK 

SN75ALS057 

• T ’0 

^ 30 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 



NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN75ALS056, SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3025, AUGUST 1987—REVISED JUNE 1990—TI0266 

PARAMETER MEASUREMENT INFORMATION 


V|(T/R)- r 

V((An.Bn) - L 


Vl 


SN75ALS0S6 


(BnAn) 



T 

I 


Cl 


Vo 

(INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


V|(T/R) 


T- 


'PHL"*"' 'r~ 

!*~*plh 

Vo(Bn) 




*pu-^ *PZL-*I r- 

Vo(An) 




u- Lo.5V 

PHZ-r t J-0.5V 


''0(An) 


^1.5 V 


VOLTAGE WAVEFORMS 

NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 3. PROPAGATION DELAY FROM T/R TO An OR Bn 


^KBn) “ 


SN75ALS056 

OR 

SN75ALS057 


(An.Rn) < 
1.6 kn< 


^ 390 a 


I 

^ I 

TEST CIRCUIT 


-Vo 

30 pF (INCLUDES JIG CAPACITANCE) 



VOLTAGE WAVEFORMS 


NOTE: tr = tf 10 ns from 10% to 90%. 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


TI0266—D3025, AUGUST 1987—REVISED JUNE 1990 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 

NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 5. PROPAGATION DELAY FROM ^ TO An OR 1^ TO Rn 

5 V 



TEST CIRCUIT 



tw is increased until the output voltage rise just reaches 0.8 V. 

VOLTAGE WAVEFORMS 


NOTE: tr = tf ^ 2 ns from 10% to 90%. 

FIGURE 6. RECEIVER NOISE IMMUNITY 
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SN75ALS056, SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3025, AUGUST 1987—REVISED JUNE 1990—TI0266 

PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 


NOTE: tr = tf ^ 5 ns from 10% to 90%. 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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SN54BCT979, SN74BCT979 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 

TI0214—D3588, JUNE 1990—REVISED OCTOBER 1990 

• Supports Draft Futurebus + Standard (IEEE 
P896.1, 90 July 16) and Pi-Bus Standard 

• Packaged In Plastic Shrink Small-Outline 
300-mii Packages (SSOP) and Very Small 
Outline Flatpack (VSOW) 

• Open-Collector B Port Drives Load 
Impedances as Low as 10 H 

• BTL Logic Level 1-V Bus Swing Reduces 
Power Consumption 

• Latchable Transceiver With Output Sink of 
24 mA at the A Bus and 100 mA at the B 
Bus 

• Option to Generate and Check Parity or 
Feed-Through Data/Parity in Directions 
A-to-B or B-to-A 

• Independent Latch Enables for A-to-B and 
B-to-A Directions 

• ODD/EVEN Parity-Select Pin 

• ERRA and ERRB Output Pins for Parity 
Checking 

• Ability to Simultaneously Generate and 
Check Parity 

• ESD Protection Exceeds 2000 V Per 
MIL-STD 883C, Method 3015 

description 

The ’BCT979 is a 9-bit to 9-bit parity trans¬ 
ceiver with transparent latches. The device can 
operate as a feed-through transceiver or it can 
generate/check parity from the 8-bit data bus 
in either direction. It has a specified current¬ 
sinking capability of 24 mA at the A-bus and 
100 mA at the B-bus. 

The ’BCT979 features independe nt latc h enables (LEAB and LEBA) for the A-to-B direction and the B-to- 
A direction, a select pin for ODD/EVEN parity, and separate error signal output pins for checking parity. 

When communication between buses occurs, parity is generated and passed on to either bus as APA R or 
BPAR. Error detection of the parity generated from AI0-AI7 and B0-B7 can be checked by ERRA and 
ERRB, provided that LEAB and LEBA are high and the mode select SEL Is low. If SEL Is high, the 
communication between buses Is in a feed-through mode where parity Is still generated and checked as 
ERRA and ERRB. 


PRODUCT PREVIEW documents contain Information on products 
In the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■. Copyright © 1990, Texas Instruments Incorporated 
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SN54BCT979 ... WD PACKAGE 
SN74BCT979 ... DL PACKAGE 


Vcc[ 1 

AI0[ 2 
AO0[ 3 
AI1[ 4 
AOl[ 5 
GND[ 6 
AI2[ 7 
A02[ 8 
AI3[ 9 
A03[ 10 
AI4[ 11 
GND[ 12 
A04[ 13 
AI5[ 14 
A05[ 15 
AI6[ 16 
A06[ 17 
GND[ 18 
AI7[ 19 
A07[ 20 
APARl[ 21 
APARO[ 22 
Vcct 23 
LEBA[ 24 


48 ] GBA 
47 ] LEAB 
46] BO 

45 ] GND 
44 ]GND 
43 ] B1 
42 

41 ]B2 
40 j GND 
39 i GND 
38 i B3 

37 i ODD/lVlR 
36 ] B4 
35 ] SEL 
34 ]B5 
33 ] GND 
32 ] GND 
31 jBe 
30 jlRRB 
29iB7 
28 ] GND 
27 ] GND 
26 BPAR 
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SN54BCT979, SN74BCT979 

9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 

03586, JUNE 1990--REVISED OCTOBER 1990—TI0214 __ 

The ’BCT979 features open-collector driver outputs at the B port (B0-B7 and BPAR) with a series 
Schottky diode to reduce capacitive loading to the bus. if a 2-V puliup is used on the bus, the output 
signal swing is approximately 1 V, which reduces the power necessary to drive the bus load capacitance. 
The driver outputs are capable of driving an equivalent dc load of as low as 10 ft. 

The transceiver has a precision threshold set by an internal bandgap reference to give accurate input 
thresholds over Vcc £irid temperature variations. 

This transceiver Is compatible with Backplane Transceiver Logic (BTL) technology at significantly reduced 
power dissipation per channel. 

The SN54BCT979 is characterized for operation over the full military temperature range of -55®C to 
125®C. The SN74BCT979 is characterized for operation from O^C to 70X. 

PARITY FUNCTION TABLE (SEE NOTE 1) 


INPUTSt 1 

OUTPUTS 

odd/IvIR 

2 of inputs 

AO0-AO7 = H 

APARI 

BPAR* 

ERRA 

L 

0, 2, 4, 6. 8 

L 

L 

H 

L 

1,3, 5,7 

L 

H 

L 

L 

0, 2, 4, 6, 8 

H 

L 

L 

L 

1,3, 5,7 

H 

H 

H 

H 

0, 2,4, 6, 8 

L 

H 

L 

H 

1.3, 5,7 

L 

L 

H 

H 

0, 2,4, 6, 8 

H 

H 

H 

H 

1,3, 5,7 

H 

L 

L 


t If LEAB = H, current AI0-AI7 and APARI data is used. If LEAB = L, latched AI0-AI7 and APARI data is used, 
t This is the value of BPAR If SEL = L. If SEL = H, BPAR = APARI. 

NOTE 1: Parity functions for the A bus are shown. Parity functions for the B bus are similar, but use B0-B7 and BPAR as inputs and APARO 


and ERRB as outputs. 

FUNCTION TABLE 




CONTROL INPUTS 


OPERATION§ 


€1A 

SEL 

LEAB 

LEBA 

H 

H 

X 

X 

X 

Isolation. AO0-AO7/APARO are in the high impedance state, and BO- 
B7/BPAR are high. 

H 

L 

L 

X 

H 

B to A mode parity is generated from B0-B7 data and output on_ 

APARO, and is checked against BPAR with the result output on ERRB. 

H 

L 

L 

X 

L 

B to A mode parity is generated from latched B0-B7 data and output 
on APARO. and Is checked against BPAR with the result output on 

H 

L 

H 

X 

H 

B to A mode BPAR is output on APARO. Parity is generated from BO- 
B7 data, checked against BPAR, and output on ERRB. 

H 

L 

H 

X 

L 

B to A mode BPAR is output on APARO. Parity Is generated froriLj' 
latched B0-B7 data, checked against BPARO, and output on ERRB. 

L 

H 

L 

H 

X 

A to B mode parity is generated from AI0-AI7 data and output on 

BPAR, and is checked against APARI and output on ERRA. 

L 

H 

L 

L 

X 

A to B mode parity is generated from latched AI0-AI7 dataand output 
on BPAR, and Is checked against APARI and output on ERRA. 

L 

H 

H 

H 

X 

A to B mode APARI is output on BPAR. Parity is generated from AIO- 
AI7 data, checked against APARI, and output on ERRA. 

L 

H 

H 

L 

X 

A to b mode APARI is output on BPAR. Parity is generated from 
latched AI0-AI7 data, checked against APARI, and output on ERRA. 

L 

L 

X 

X 

X 

AO0-AO7/APARO and B0-B7/BPAR are active (high or low logic 
level). 


8 Parity is generated from AI0-AI7 and from B0-B7 based on the lev el present at ODD/EVEN. Parity is checked (AO0-AO7 against APARI and 
B0-B7 against BPAR) based on the level present at ODD/EVEN. See parity function table. 
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SN54BCT979, SN74BCT979 

9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 

D3588. JUNE 1990—REVISED OCTOBER 1990—TI0214 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range: B0-B7, BPAR. -0.5 V to 5.5 V 

Other Inputs. -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 7 V 

Voltage applied to any output in the high state. -0.5 V to Vcc 

Operating free-air temperature range: SN54BCT979 . -55®C to 125^0 

SN74BCT979 . 0"C to 70“C 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 



SN54BCT979 

SN74BCT979 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

B0-B7, BPAR 

1.6 

1.6 

V 

Other inputs 

2 

2 

V|L Low-level input voltage 

B0-B7, BPAR 

1.475 

1.475 

V 

Other inputs 

0.8 

0.8 

Vqh High-level output voltage 

B0-B7, BPAR 

2 

2 

V 

l|K Input clamp current 

-18 

-18 

mA 

•oh High-level output current 

AO0-AO7, APARO, 

-3 

-3 

mA 

Iql Low-level output current 

AO0-AO7, APARO, 
ERRA, ERRB 

24 

24 

mA 

B0-B7, BPAR 

100 

100 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 
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SN54BCT979, SN74BCT979 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 

TI0214—D3588. JUNE 1990—REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT979 

SN74BCT979 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 


Vcc = 4.5V,I| = -18 mA 

-1.2 

-1.2 

V 

•oh 

B0-B7, BPAR 

VcC = 5.5V.Voh = 2V 

100 

100 

juiA 

VOH 

AO0-AO7, APARO, 
ERRA,ERRB 

Vcc = 4.5 V, Iqh = -1 mA 

2.5 3.4 

2.5 3.4 

V 

Vcc = 4.5 V, iQH = -3 mA 

2.4 3.3 

2.4 3.3 

VOL 

AO0-AO7, APARO, 
ER]^,E]^ 

Vcc = 4.5 V, IQL = 20 mA 

0.3 0.5 


V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.9 

B0-B7, BPAR 

Vcc = 4.5 V, Iql = 80 mA 

0.75 1.1 

0.75 1.1 

V 

Vcc == 4.5 V, Iql = 100 mA 

1.15 

1.15 

•l 

LEAB, LEBA, GAB, SEL 

ODD/EVBN, AI0-AI7, APARI 

VcC = 0,V| = 7V 

100 

100 

jxA 

B0-B7, BPAR 

Vcc = 5.5 V, V| = 5.5 V 

1 

1 

mA 

•IH 

LEAB, LEBA, GAB, GBA, SEL 
ODD/EVEN, AI0-AI7, APARI 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

juA 

B0-B7f, BPAR 

Vcc = 5.5 V, V| = 2.1 V 

100 

100 

JLtA 

•IL 

LEAB, LEBA, GAB, GBA, SEL 
ODD/EVEN, AI0-AI7, APARI 

Vcc = 5.5V,V| = 0.5 V 

-0.6 

-0.6 

jllA 

B0-B7f 

Vcc = 5.5 V, V| = 0.3 V 

-100 

-100 

•OZH 

AO0-AO7, APARO 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

juA 

•OZL 

AO0-AO7, APARO 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

jxA 

•os® 

AO0-AO7, APARO 

Vcc = 5.5 V, Vo = 0 

-60 -150 

1 

o 

1 

g 

mA 

•cc 

Outputs low 

Vcc = 5.5 V, lo = 0 


69 

mA 

Outputs high 

Vcc = 5.5V,lo = 0 


17 

Outputs disabled 

VcC = 5.5V,Io = 0 


21 


t All typical values are at Vcc ~ 5 V, Ta = 25‘’C. 

t For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 1 second. 


timing requirements 





Vcc = 4.5 V to 5.5 V, 

Ta = MIN to MAXS 

UNIT 




SN54BCT979 

SN74BCT979 




MIN MAX 

MIN MAX 


tsu 

Setup time 

AI0-AI7, APARI before LEAB t 

3 

3 

ns 

B0-B7, BPAR before LEBA t 

5 

5 

th 

Hold time 

AI0-AI7, APARI after LEAB f 

1 

1 

ns 

B0-B7, BPAR after LEBA t 

0 

0 

tw 

Pulse duration 

LEAB high 

5 

5 

ns 

LEBA high 

5 

5 


§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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PRODUCT PREVIEW 


SN54BCT979, SN74BCT979 

9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 

D3588, JUNE 1990—REVISED OCTOBER 1990—TI0214 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Ta = 25'>C 

Vcc = 4.5 V to 5.5 V, 

Ta = MIN to MAXt 

UNIT 

’BCT979 

SN54BCT979 

SN74BCT979 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

Al 

B 

5.6 



ns 

tPHL 

5.8 



tPLH 

B 

AO 

5.6 



ns 

tPHL 

5.8 



tPLH 

APARI 

BPAR 

5.8 



ns 

tPHL 

6.1 



tPLH 

BPAR 

APARO 

5.8 



ns 

tPHL 

6.1 



tPLH 

Al, APARI 

ER^ 

8.1 



ns 

tPHL 

8.1 



tPLH 

B, BPAR 

ERRB 

8.1 



ns 

tPHL 

8.1 



tPLH 

ODD/EVEN 

ER^ 

10 



ns 

tPHL 

10.7 



tPLH 

ODD/EVEN 

ERRB 

10 



ns 

tPHL 

10.7 



tPLH 

ODD/EVEN 

APAR 

10.2 



ns 

tPHL 

10.7 



tPLH 

ODD/EVEN 

BPAR 

10.2 



ns 

tPHL 

10.7 



tPLH 

SEL 

APARO, BPAR 

6.3 



ns 

tPHL 

5.8 



tPLH 

LEAB 

B, BPAR 

6.6 



ns 

tPHL 

6.3 



tPLH 

LEBA 

AO, APARO 

6.6 



ns 

tPHL 

6.3 



tPLH 

LEAB 

LEAB 

ERRA 

ERRA 

6.6 




tPHL 

6.3 



tPLH 

LEBA 

LEBA 

ER^ 

ERRB 

6.6 




tPHL 

6.3 



tPZH 

GBA 

AO, APARO 

7.2 



ns 

tPZL 

9.5 



tPZH 


B, BPAR 

7.2 



ns 

tpZL 

9.5 



tPHZ 

GBA 

AO, APARO 

6.8 



ns 

tpLZ 

5.5 



tPHZ 

GBA 

AO, APARO 

6.8 



ns 

tPLZ 

5.5 




t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN54BCT979, SN74BCT979 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 

TI0214—D3588. JUNE 1990—REVISED OCTOBER 1990 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT FOR A OUTPUTS 


TEST 

SI 

tPLH/tpHL 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

7V 

GND 


Input 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


2 V 


10 O 


From 


Output. 

Und«r 

Toat 


Tost 

Point 


Output 

Control 


\ 1.5 V /l.5V 

_ Jl _ 


«PZL-J 


Output 
SI at 7 V 


•PLZ-H N- 




50% 


I \j 


3V 


3.5 V 


•PZH -P| |4- 


tPHZ-Pl U- 


VOL + 0.3V 

-VoL 


Output 
SI at GND 


y— 

+ 50% 


7o,r-«xp" 

~ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 


Timing 

Input 


Data 

Input 



V|H 

V|L 


V|H 

V|L 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


LOAD CIRCUIT FOR B OUTPUTS 

FIGURE 1. LOAD CIRCUITS AND VOLTAGE WAVEFORMS 
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SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 


TI0279--D3565, JUNE 1990 


Drives Heavily Loaded Backplanes With 
Equivalent Load Impedances Down to 10-11 


Compatible with Pi-Bus and IEEE 896 
Futurebus Standards 


High-Drive (100 mA) Open-Collector Drivers 
on B Ports 


• High-Speed Operation Enhances 
Performance of Backplane Buses and 
Facilitates Incident-Wave Switching 

• Reduced Voltage Swing (1 V) Produces Less 
Noise and Reduces Power Comsumption 

• High-Impedance State During Power-Up and 
Power-Down 


• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPS 


description 


SN54F776 ... JT PACKAGE 
SN74F776 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54F776 ... FK PACKAGE 
(TOP VIEW) 


The ’F776 is an octal bidirectional latched 
transceiver and is intended to provide the 
electrical interface to a high-performance wired- 
or bus. The B port inverting drivers are low- 
capacitance open-collector with controlled 
ramp and are designed to sink 100 mA from 
2 V. The B port inverting receivers have a 
100-mV threshold region and a 4-ns glitch filter. 

The ’F776 B port interfaces to Backplane 
Transceiver Logic (BTL™). BTL features a 
reduced (1-V) voltage swing for lower power 
consumption and a series diode on the drivers 
to reduce capacitive loading (<5 pF). 




Incident-wave switching is used, therefore BTL propagation delays are short. Although the voltage swing 
is much less for BTL, so Is its receiver threshold region, therefore noise margins are excellent. 

BTL offers low power consumption, EMI and crosstalk, low capacitive loading, superior noise margin, and 
low propagation delays. This results in a high bandwidth, reliable backplane. The ’F776 A port has TTL 
3-state drivers and TTL receivers with a latch function. A separate high-level control voltage input (Vx) is 
provided to limit the A side output level to a given voltage level (such as 3.3 V). For 5 V systems, Vx is 
simply tied to Vcc- 

The ’F776 has a designed feature to control the B output transitions during power sequencing. There are 
two possible sequences as fo llows: _ 

1. When LE is low and OEBp is low, the B outputs are disabled until the LE circuitry takes control. Then 

the B outputs follow the A inputs. This causes a maximum of one transition during power-up or power- 
down^ _ 

2. If LE is high or OEBp is high, then the B outputs are disabled during power-up or power-down. 


BTL is a trademark of National Semiconductor Corporation. 


PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


jB. Copyright © 1990, Texas Instruments Incorporated 
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SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

TI0279—D3565, JUNE 1990 
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PRODUCT PREVIEW 


SN54F776, SN74F776 

Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

D3565, JUNE 1990—TI0279 


logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


B1 


B2 


B3 


B4 


B5 


B7 


B8 
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SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

TI0279—D3565, JUNE 1990 


FUNCTION TABLE 


INPUTS 

LATCH 

OUTPUTS 

MODE 

An 

Bnt 

LE 

OEA 

^1 

OEB2 

STATE 

An 

Bn 

H 

X 

L 

L 

L 

L 

H 

Z 

H 


L 

X 

L 

L 

L 

L 

L 

z 

L 

A at high impedance, data from A to B 

X 

X 

H 

L 

L 

L 

Qq 

z 

Qo 

A high impedance, latched data to B 

— 

— 

L 

H 

L 

L 

t 

t 

t 

Feedback A to B and B to A 

_ 

H 

H 

H 

L 

L 

H§ 

H 

z§ 


— 

L 

H 

H 

L 

L 

H§ 

L 

Z§ 

Preconditioned latch enabling data transfer from B to A 

— 

— 

H 

H 

L 

L 

Qo 

Qo 

Qo 

Latch state to A and B 

H 

X 

L 

L 

H 

X 

H 

z 

z 


L 

X 

L 

L 

H 

X 

L 

z 

z 


X 

X 

H 

L 

H 

X 

Qo 

z 

z 


H 

X 

L 

L 

X 

H 

H 

z 

z 

B and A at high impedance 

L 

X 

L 

L 

X 

H 

L 

z 

z 


X 

X 

H 

L 

X 

H 

Qo 

z 

z 


— 

H 

L 

H 

H 

X 

H 

H 

z 


— 

L 

L 

H 

H 

X 

L 

L 

z 


— 

H 

H 

H 

H 

X 

Qo 

H 

z 


_ 

L 

H 

H 

H 

X 

Qo 

L 

z 


— 

H 

L 

H 

X 

H 

H 

H 

z 

B at high impedance, data from B to A 

— 

L 

L 

H 

X 

H 

L 

L 

z 


-- 

H 

H 

H 

X 

H 

Qo 

H 

z 


— 

L 

H 

H 

X 

H 

Qo 

L 

z 



H = High-voltage level, L = Low-voltage level, X = Don’t care, — = Input not externally driven, Z = High-impedance (Off) state, Qno = 
High or low voltage level one setup time prior to the low-to-high LE transition 

t Precaution should be taken to ensure the B inputs do not float. If they are permitted to float, the B inputs will take on the low level. 

♦ Condition will cause a feedback loop path; A to B and B to A. _ _ _ 

§ The latch must be preconditioned high such that B inputs can assume a high or low level while OEBI and OEB2 are low and LE is high. 
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PRODUCT PREVIEW 


SN54F776, SN74F776 

Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

D3565, JUNE 1990—TI0279 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc.. • -0.5 V to 7 V 

Input voltage range. -0.5 V to 7 V 

Thresold control voltage, Vx... -0.5 V to 7 V 

Input current. -40 mA to 5 mA 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vcc 

Current into any output in the low state: SN54F776 (A1 thru A8). 40 mA 

SN54F776 (B1 thru B8). 200 mA 

SN74F776 (A1 thru A8). 48 mA 

SN74F776 (B1 thru B8). 200 mA 

Operating free-air temperature range: SN54F776 . -55®C to 125®C 

SN74F776. 0®C to 70^0 

Storage temperature range. -65*C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



SN54F776 

SN74F776 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level output voltage 

B1 thru B8 

1.6 

1.8 

V 

All others 

2 

2 

V 11 _ Low-level output voltage 

B1 thru B8 

1.45 

1.45 

V 

All others 

0.8 

0.8 

l|K Input clamp current 

A1 thru A8 

-40 

-40 

mA 

All others 

-18 

-18 

lOH High-level output current 

A1 thru A8 

-3 

-3 

mA 

Iql Low-level output current 

A1 thru A8 

20 

24 

mA 

B1 thru B8 

100 

100 

Ta Operating free-air temperature range 

-55 125 

0 70 

“C 
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SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

TI0279—D3565, JUNE 1990 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54F776 

SN74F776 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

A1 thru A8 

Vcc = 4.5 V, l| = -18 mA 

-0.5 

-0.5 

V 

B1 thru B8, 
Control inputs 

-1.2 

-1.2 

lOH 

B1 thru B8 

Vcc = 5.5 V, V|L = 1.45 V, V|h 1.6 V, 

VoH = 2.1 V 

100 

100 

ixfii 

VOH 

A1 thru A8 

Vcc = 4.5 V, Iqh = -3 mA, Vx = Vcc 

2.5 2.9 

2.5 

V 

Vcc = 4.5 V, Iqh = “ 0.4 mA, 

Vx = 3.13 V or 3.47 V 

2.5 

2.5 

VOL 

A1 thru A8 

Vcc = 4.5 V, Iql = 20 mA, Vx = Vcc 

0.3 0.5 

0.5 

V 

B1 thru B8 

Vcc = 4.5 V, Iql = 100 mA 

1.5 

1.5 


Vcc = 4.5 V, Iql = 4 mA 

0.4 

0.4 

l|H1* 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fiA 

B1 thru B8 

Vcc = 5.5 V, V| = 2.1 V 

100 

100 

•lH2* 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

1 100 

100 

fxA 

A1 thru A8 

Vcc = 5.5 V, V| = 5.5 V 

0.01 1 

1 

mA 

B1 thru B8 

0.01 1 


l|L 

Control inputs 

Vcc = 5.5 V. Vi = 0.5 V 

-20 

-20 

fiA 

B1 thru B8 

Vcc = 5.5 V, V| = 0.3 V 

-100 

-100 

lOZH 

A1 thru A8 

Vcc = 5.5 V, Vo = 2.7 V 

70 

70 

fiA 

lOZL 

A1 thru A8 

Vcc = 5.5 V, Vo = 0.5 V 

-70 

-70 

fiA 

lOS^ 

A1 thru A8 only 

Vcc = 5.5 V, Bn at 1.6 V, OEA, OEB1, and 

00^2 at 2.7 V 

-60 -75 -150 

-60 -150 

mA 

lx 

Vcc = 5.5 V, Vx = Vcc. OEA, OEB 1 , 

OEB2 and A1 thru A8 at 2.7 V, 

B1 thru B8 at 2 V 

±100 

±100 

fiA 

Vcc = 5.5 V, Vx = 3.13 V or 3.47 V, 

LE and OEA at 2.7 V, OEB1, OEB2, 

A1 thru A8 and B1 thru B8 at 2 V 

±10 

±10 

tiA 

ICCH 

Vcc = 5.5 V 

100 

70 100 

mA 

ICCL 

Vcc = 5.5 V 

145 

100 145 

mA 

ICCA 

Vcc = 5.5 V 

100 

80 100 

m/ 


t All typical values are at Vcc = 5 V, Ta = 25‘’C. 

♦ For I/O ports, the parameters Iih and I|l include the off-state current. 

s Not more than one output should be shorted at a time, and the duration of the short circuit should exceed one second. 


timing requirements 




Vcc = 5 V 

Vcc = 4.5 V to 6.5 V, 




Ta = 25X 

Ta = MIN to MAXI 

UNIT 



'F776 

SN54F776 

SN74F776 



MIN MAX 

MIN MAX 

MIN MAX 


tsu 

Setup time, A to LE 

5 

5 

5 

ns 

th 

Hold time, A to LE 

0 

0 

0 

ns 

tw 

Pulse duration, LE low 

10 

10 

6 

ns 


' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN54F776, SN74F776 

Pi-BUS OCTAL BIDIRECTIONAL UTCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

D3565, JUNE 1990—110279 


switching characteristics (see Note 2) 





Vcc = 5 V, 


Vcc 

= 4.5 V to 5.5 V 

1 





Cl = 50 pF, 



Cl = 

50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 ft, 
R2 = 500 ft, 
Ta * 25*C 


Ta 

R1 = 500 ft, 

R2 = 500 ft, 

= MIN to MAXt 


UNIT 




'F776 

SN54F776 

SN74F776 





MIN TYP max 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

B 

5.5 7.5 

12 

4.5 

13 

2 

8 

ns 

tPHL 

3.5 5.5 

8 

2.5 

9 

3 

9 

tPLH 

B 

A 

5.5 7.5 

12 

4.5 

13 

5 

12 

ns 

tPHL 

6 8.5 

10.5 

6 

11.5 

6 

11 

tPLH 

LE 

B 

3 5 

8.5 

2 

11.5 

2.5 

10 

ns 

tPHL 

4 6 

9 

3 

9.5 

3 

9.5 

tPLH 

OEBn 

B 

2 4.5 

7.5 

1.5 

8.5 

1.5 

8.5 

ns 

tPHL 

4.5 7.5 

10 

3.5 

10.5 

3.5 

10.5 

tPZH 

OEA 

A 

8 10.5 

14.5 

7 

16.5 

7.5 

15.5 

ns 

tPZL 

8.5 12 

14.5 

8.5 

18 

8.5 

17 

tPHZ 

OEA 

A 

2 4.5 

7 

2 

7.5 

2 

7.5 

ns 

tPLZ 


2 4.5 

7.5 

2 

8 

2 

8 

tt* 

Bports 1.3 V to 1.7 V 

0.5 2 

4.5 

0.5 

4.5 

0.5 

4.5 

ns 

tt* 

B ports 1.7 V to 1.3 V 

0.5 2 

4.5 

0.5 

4.5 

0.5 

4.5 

ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ Transition time is defined as the time interval between two reference points (10% and 90% unless otherwise specified) on a waveform that is 
changing from the defined low level to the defined high level (rise time) or from the defined high level to the defined low level (fall time). 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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Oeneral Information 



ACL LSI Products 



ACL Wtdebus™ Products 


Products 


Bus-Termination Array Products 





Clock Driver Products 


ECL/TTL Tran^tor Products 


FIFO Products 


Low-Impedance Line Driver Products 






Memory Driver Products 




SCOPE"* Testobillty Products 




64BCT Series F^ducts 


Mechanical Data 
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5 


5-2 


' SN74S1050 

12-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 


• Designed to Reduce Reflection Noise 

• Repetitive Peak Forward Current . . . 
200 mA 

• 12-Bit Array Structure Suited for Bus- 
Oriented Systems 

• ESD Protection Exceeds 10 kV Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPS 


D3228, JULY 1989-REVISED MARCH 1990 


D OR N PACKAGE 
(TOP VIEW) 



description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 12-bit high¬ 
speed Schottky diode array suitable for a clamp 
to GND. 

The SN74S1050 Is characterized for operation 
from 0°C to 70°C. 

schematic diagram 


001 002 003 004 005 006 007 008 009 010 011 012 

1 2 3 6 7 8 9 10 11 14 15 16 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN74S1050 

12-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecD^' 


Steady-state reverse voltage, Vr. 7 V 

Continuous forward current. Ip: any D terminal from GND. 50 mA 

total through all GND terminals . 170 mA 

Repetitive peak forward current,* IFRM: any D terminal from GND. 200 mA 

total through all GND terminals. 1 A 

Continuous total power dissipation at {or below) 25 °C free-air temperature. 625 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65®C to 150°C 


^Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

*These values apply for tw ^ 100 fis, duty cycle < 20%. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

single-diode operation (see Note 1) 


PARAMETER 

TEST CONDITIONS 

MIN TYPS 

MAX 

UNIT 

Ir 

Static reverse current 

Vr = 7 V 

5 

mA 

Vf 

Static forward voltage 

Ip = 18 mA 

0.75 

0,95 

H 

Ip = 50 mA 

0.95 

1.2 


VpM 

Peak forward voltage 

Ip = 200 mA 

1.45 

V 

Ct 

Total capacitance 

Vr = 0, 

f = 1 MHz 

5 

10 

PF 

Vr = 2 V, 

f = 1 MHz 

4 

8 


NOTE 1: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited during the 
measurement of these characteristics. 


multiple-diode operation 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ 

MAX 

UNIT 

lx 

Internal crosstalk current 

Total Ip = 1 A, See Note 2 

0.6 

2 

mA 

Total Ip - 198 mA, See Note 2 

0.02 

0.2 


§AII typical values are at T/\ = 25 °C. 

NOTE 2: lx is measured under the following conditions with one diode static and ail others switching: 
Switching diodes: ty^ = 100 /is, duty cycle = 20%; static diode: Vr = 5 V. 

The static diode's input current is the internal crosstalk current lx- 


switching characteristics at 25 free-air temperature (see Note 3) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

trr Reverse recovery time 

Ip = 10 mA, Irm(REC) = 10 mA, iR(REC) = 1 mA, Rl = 100 fi 

8 16 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN74S10S0 

12-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

D3228, JULY 1989-REVISED MARCH 1990 


APPLICATION INFORMATION 

Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.), or on 
the CLOCK lines of many clocked devices can result in improper operation of the device. The SN74S1050 and 
SN74S1052 diode termination arrays help suppress negative transients caused by transmission line reflections, 
crosstalk, and switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise Immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, 
but can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients by the diode tracks the current-voltage characteristic curve for the diode. 
A typical current-voltage curve for the SN74S1050/S 1052 is shown in Figure 1. 

To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test 
setup in Figure 2 was evaluated. The resulting waveforms with and without the diode are shown In Figure 3. 

The maximum effectiveness of the diode In suppressing negative transients occurs when they are placed at 
the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be 
used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that Is provided for an add-on card. 



VARIABLE 1: 

V| -CHI 

LINEAR SWEEP 
START 0.000 V 

STOP -2.000 V 

STOP -0.010 V 

CONSTANTS: 

Vh VsI 3.5000 V 
Vl Vs2 0.0000 V 


0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

V|-INPUT VOLTAGE-V 

FIGURE 1. TYPICAL CURRENT-VOLTAGE CURVE 


, Texas 
Instruments 

POST OFFICE BOX 655303 . DALLAS, TEXAS 75265 


5-5 






SN74S1050 

12 BIT SCHOTTKY BARRtER DIODE BUS-TERMINATION ARRAY 

D3228, JULY 1989-REVISED MARCH 1990 


Zo - 50 n 
LENGTH - 36 IN 



FIGURE 2. DIODE TEST SETUP 



Y-COORDINATE 
TIMEBASE 
VMARKER 1 
VMARKER 2 


1,800 VOLTS/DIV 
5.00 ns/VOLT 
-1.353 VOLTS 
-3.647 VOLTS 


OFFSET - 0.000 VOLTS 
DELAY - 56.500 ns 
DELTA V - -2.293 VOLTS 


FIGURE 3. SCOPE DISPLAY 
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SN74S1051 

12-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3423. SEPTEMBER 1990 


I * Designed to Reduce Reflection Noise 

I • Repetitive Peak Forward 
I Current... 200 mA 

' • 12-Blt Array Structure Suited for 

Bus-Oriented Systems 

* Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mi! DIPS 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 12-bit 
high-speed Schottky diode array suitable for 
clamping to Vqq and/or GND. 

The 74S1051 is characterized for operation from 
0°C to 70°C. 


SN74S1051 ... D OR N PACKAGE 
(TOP VIEW) 



schematic diagram 


D01 D02 DOS D04 DOS DOS D07 DOS DOS D10 D11 D12 Vcc '^CC 

2 3 4 5 6 7 10 11 12 13 14 15 1 16 



8 9 

GND GND 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN74S1051 

12-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3423. SEPTEMBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Steady-state reverse voltage, Vr . 7 V 

Continuous forward current, Ip: any D terminal from GND or to Vqq . 50 mA 

total through ail GND or Vqq terminals . 170 mA 

Repetitive peak forward currentf^, Ipp^: any D terminal from GND or to Vqq . 200 mA 

total through ail GND or Vqq terminals . 1 A 

Continuous total power dissipation at (or below) 25°C free-air temperature (see Note 1) . 625 mW 

Operating free-air temperature range . 0®C to 70®C 

Storage temperature range .- 65®C to 150X 


f Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability, 
f These values apply for t^ s 100 ps, duty cycle s 20%. 

NOTE 1: For operation above 25®C free-air temperature, derate linearly at the rate of 5 mW/®C. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

single-diode operation (see Note 2) 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ 

MAX 

UNIT 



ToVqc 

Ip = 18 mA 

0.85 

1.05 

v 

Vf 

Static forward voltage 

Ip = 50 mA 

1.05 

1.3 


From GND 

Ip = 18 mA 

0.75 

0.95 

v 



Ip = 50 mA 

0.95 

1.2 


VpM 

Peak forward voltage 


Ip = 200 mA 

1.45 

v 

Ir 

Static reverse current 

ToVqc 

Vr = 7V 

5 

pA 

From GND 

5 

Ct 

Total capacitance 

Vr = 0, 

f=1 MHz 

8 

■a 

PF 

Vr = 2V, 

f=1 MHz 

4 

8 


§ All typical values are at Vqq = 5 V, Ta = 25*C. 

NOTE 2: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open circuited during the measurement 


of these characteristics. 


multiple-diode operation 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ 




Internal crosstalk current 

Total Ip = 1 A, See Note 3 

0.8 

2 

mA 

•x 

Total Ip = 198 mA, See Note 3 

0.02 

0.2 


§ All typical values are at Vqq = 5 V, Ta = 25"C. 

NOTES: lx is measured under the following conditions with one diode static and all others switching: switching diodes: t^ = 100 ps, 


duty cycle = 0.2; static diode: Vr = 5 V. The static diode’s input current is the internal crosstalk current fx- 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 


PARAMETER 

TEST CONDITIONS 


mmm 

trr Reverse recovery time 

Ip = 10 mA, iRMfREQ = 10 mA, iRfRECI = 1 mA, Rl=100Q 

1 8 16| 

1 1 


NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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SN74S1051 

12-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3423. SEPTEMBER 1990 


TYPICAL APPLICATION INFORMATION 

Large transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc), or on the CLOCK 
lines of many clocked devices can result in improper operation of the devices. The SN74S1051 and SN74S1053 
diode termination arrays help suppress transients caused by transmission line reflections, crosstalk, and 
switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce transients, but they can 
also increase propagation delays down the line, as a series resistor reduces the output drive capability of the 
driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing transients is explained in the following figures. The diode conducts 
current whenever the voltage reaches a negative value large enough for the diode to turn on. Suppression of 
transients is tracked by the current-voltage characteristic curve for that diode. Typical current-voltage curves 
for the SN74S1051 / SI 053 are shown in Figures 1 and 2. 

To illustrate how the diode arrays act to reduce transients at the end of a transmission line, the test setup In 
Figure 3 was evaluated. The resulting waveforms with and without the diode are shown in Figure 4. 

The maximum effectiveness of the diode arrays in suppressing transients occurs when they are placed at the 
end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be used 
to reduce the transients that occur due to discontinuities in the middle of a line. An example of this is a slot in 
a backplane that is provided for an add-on card. 



Figure 1. Typical Input Current vs Input Voltage 
(Lower Diode) 



0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 


V| - Input Voltage - V 

Figure 2. Typical input Current vs Input Voltage 
(Upper Diode) 
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SN74S1051 

12-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3423, SEPTEMBER 1990 



Figure 3. Diode Test Setup 



Ch2 = 1.880 volts/div 

Timebase s 5.00 ns/volt 

Memory 1 = 1.880 volts/div 

Vmarkerl = -1.353 volts 

Vmarker 2 s -3.647 volts 


Offset s 0.000 volts 
Delay s 56.500 ns 
Delta V s -2.293 volts 


Figure 4. Scope Display 
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SN74S1052 

16-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

D3229, JULY 1989-REVISED MARCH 1990 


• Designed to Reduce Reflection Noise 

• Repetitive Peak Forward Current . . . 
200 mA 

• 16-Bit Array Structure Suited for Bus- 
Oriented Systems 

• ESD Protection Exceeds 10 kV Per 
Mlt-STD-883C, Method 3015 

• Package Options Include Plastic ''Small 
Outline" Packages and Standard Plastic 
300-mil DIPS 


description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 16-bit high¬ 
speed Schottky diode array suitable for a clamp 
to GND. 

The SN74S1052 is characterized for operation 
from 0°C to 70 °C. 

schematic diagram 


D01 D02 D03 D04 DOB D06 D07 DOS DOS DIO Dll D12 D13 D14 DIB D16 

1 2 3 4 7 8 9 10 11 12 13 14 17 18 19 20 



DW OR N PACKAGE 
(TOP VIEW) 

D01 Ql U 20 P D16 
D02 C 2 19]D15 


D03 E3 
D04 12 A 
GND Cs 
GND Ce 
DOS [l7 
D06 C 8 
D07 [l9 
DOS 


18] D14 
17 ] D13 
16] GND 
15 ] GND 
14 ] D12 
13 ] Dll 
12 ] DIO 
11 ] D09 



PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications par the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


5-11 




SN74S1052 

16-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3228, JULY 1989-REVISED MARCH 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)'I' 


Steady-state reverse voltage, Vr .. 7 V 

Continuous forward current. Ip: any D terminal from GND. 50 mA 

total through all GND terminals . . 170 mA 

Repetitive peak forward current,^ IpRM^ any D terminal from GND. 200 mA 

total through all GND terminals. . 1 A 

Continuous total power dissipation at (or below) 25 °C free-air temperature. 735 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


'•'Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

*These values apply for tw — fis, duty cycle < 20%. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

single-diode operation (see Note 1) 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ MAX 

UNIT 

Ir Static reverse current 

Vr = 7 V 

5 

mA 

Vp Static forward voltage 

Ip = 18 mA 

0.75 0.95 


Ip = 50 mA 

0.95 1.2 

VpM forward voltage 

Ip = 200 mA 

1.45 

V 

Cj Total capacitance 

Vr = 0, f = 1 MHz 

5 10 

pF 

Vr = 2 V, f = 1 MHz 

4 8 


NOTE 1: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited during the 
measurement of these characteristics. 


multiple-diode operation 


1 PARAMETER 

TEST CONDITIONS 

MIN TYP§ 

MAX 

UNIT 

•x 

Internal crosstalk current 

Total Ip = 1 A, See Note 2 

0.6 

2 

mA 

Total Ip = 270 mA, See Note 2 

0.02 

0.2 


§AII typical values are at Ta = 25 °C. 

NOTE 2: lx is measured under the following conditions with one diode static and all others switching; 
Switching diodes: t^ = 100 ns, duty cycle = 20%; static diode: Vr = 5 V. 

The static diode's input current is the internal crosstalk current Ix- 


switching characteristics at 25 °C free-air temperature (see Note 3) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

trr Reverse recovery time 

Ip = 10 mA, Irm(REC) = 10 mA, iR(REC) = 1 mA, Rl = 100 Q 

8 16 

ns 


NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 
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SN74S1052 

16 BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

D3228, JULY 1989-REVISED MARCH 1990 


APPLICATION INFORMATION 

Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.), or on 
the CLOCK lines of many clocked devices can result In improper operation of the device. The SN74S1050 and 
SN74S1052 diode termination arrays help suppress negative transients caused by transmission line reflections, 
crosstalk, and switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, 
but can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients by the diode tracks the current-voltage characteristic curve for the diode. 
A typical current-voltage curve for the SN74S1050/SI052 is shown in Figure 1. 

To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test 
setup in Figure 2 was evaluated. The resulting waveforms with and without the diode are shown in Figure 3. 

The maximum effectiveness of the diode in suppressing negative transients occurs when they are placed at 
the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be 
used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this Is a slot in a backplane that is provided for an add-on card. 



VARIABLE 1: 

V| -CHI 

LINEAR SWEEP 
START 0.000 V 

STOP -2.000 V 

STOP -0.010 V 

CONSTANTS; 

Vh VsI 3.5000 V 

Vl Vs2 0.0000 V 


0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

V|-INPUT VOLTAGE-V 


FIGURE 1. TYPICAL CURRENT-VOLTAGE CURVE 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


5-13 






SN74S1052 

16-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

D3228, JULY 1989-REVISED MARCH 1990 


Zq - 50 fl 
LENGTH • 36 IN 



FIGURE 2. DIODE TEST SETUP 



Y-CQORDINATE 
TIMEBASE 
VMARKER 1 
VMARKER 2 


1,800 VOLTS/DIV 
5.00 ns/VOLT 
-1.353 VOLTS 
-3.647 VOLTS 


OFFSET - 0.000 VOLTS 
DELAY - 56.500 ns 
DELTA V - -2.293 VOLTS 


FIGURE 3. SCOPE DISPLAY 
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SN74S1053 

16-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3424. SEPTEMBER 1990 


* Designed to Reduce Reflection Noise 

* Repetitive Peak Forward 
Current... 200 mA 

* 16-Bit Array Structure Suited for 
Bus-Oriented Systems 

* Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mil DIPS 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 16-bit 
high-speed Schottky diode array suitable for 
clamping to Vcc and/or GND. 

The 74S1053 is characterized for operation from 
0“C to 70 ° 0 . 

schematic diagram 


001 002 003 004 005 006 007 008 009 010 011 012 013 014 015 016 Vcc Vcc 

2 3 4 5 6 7 8 9 12 13 14 15 16 17 18 19 1 20 



10 11 
GNO GNO 



PRODUCTION DATA documents contain information currant as of 
publication date. Products conform to specifications per the terms of 
Texas Instruments standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN74S1053 

16-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3424. SEPTEMBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Steady-state reverse voltage, Vr . 7 V 

Continuous forward current, Ip: any D terminal from GND or to Vqq . 50 mA 

total through all GND or Vqc terminals . 170 mA 

Repetitive peak forward current^, IpR^: any D terminal from GND or to Vcc . 200 mA 

total through all GND or Vqq terminals . 1 A 

Continuous total power dissipation at (or below) 25°C free-air temperature (see Note 1) . 625 mW 

Operating free-air temperature range . 0®C to 70®C 

Storage temperature range .~ 65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability, 
f These values apply for t^ s 100 ns, duty cycle s 20%. 

NOTE 1: For operation above 25'’C free-air temperature, derate linearly at the rate of 5 mW/'C. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 

single-diode operation (see Note 2) 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ 

MAX 

UNIT 



To Vqq 

Ip = 18 mA 

0.85 

1.05 

V 

Vf 

Static forward voltage 

Ip = 50 mA 

1.05 

1.3 

From GND 

Ip = 18 mA 

0.75 

0.95 

V 



Ip = 50 mA 

0.95 

1.2 


VpM 

Peak forward voltage 


Ip = 200 mA 

1.45 

v 

Ir 

Static reverse current 

To Vqq 

Vr = 7V 

5 

liA 

From GND 

5 

Ct 

Total capacitance 

Vr = 0. 

f=1 MHz 

8 

16 

PF 

Vr = 2V. 

f= 1 MHz 

4 

8 


§ All typical values are at Vqq = 5 V, Ta = 25'’C. 

NOTE 2: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open circuited during the measurement 
of these characteristics. 


multiple-diode operation 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ 



M 

Internal crosstalk current 

Total Ip = 1 A, See Note 3 

0.8 

2 


!■ 

Total Ip = 198 mA, See Note 3 

0.02 

0.2 


§ All typical values are at Vqq = 5 V, Ta = 25®C. 

NOTE 3: lx is measured under the following conditions with one diode static and all others switching: switching diodes: tw = 100 fxs, duty 


cycle = 0.2; static diode: Vr = 5 V. The static diode’s Input current Is the internal crosstalk current lx- 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 



TEST CONDITIONS 

MIN TYP MAX 

f 

trr Reverse recovery time 

Ip = 10 mA, iRMfREQ = 10 mA, iRfREQ = 1 mA, Rl = 100 Q 

8 16 

ns 


NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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SN74S1053 

16-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 


D3424. SEPTEMBER 1990 


TYPICAL APPLICATION INFORMATION 

Large transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc), or on the CLOCK 
lines of many clocked devices can result in improper operation of the devices. The SN74S1051 and SN74S1053 
diode termination arrays help suppress transients caused by transmission line reflections, crosstalk, and 
switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase In power consumption. The use of a single 
resistor to Ground to terminate a line usually results In degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce transients, but they can 
also increase propagation delays down the line, as a series resistor reduces the output drive capability of the 
driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing transients Is explained in the following figures. The diode conducts 
current whenever the voltage reaches a negative value large enough for the diode to turn on. Suppression of 
transients is tracked by the current-voltage characteristic curve for that diode. Typical current-voltage curves 
for the SN74S1051 / SI 053 are shown In Figures 1 and 2. 

To illustrate how the diode arrays act to reduce transients at the end of a transmission line, the test setup in 
Figure 3 was evaluated. The resulting waveforms with and without the diode are shown in Figure 4. 

The maximum effectiveness of the diode arrays In suppressing transients occurs when they are placed at the 
end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be used 
to reduce the transients that occur due to discontinuities In the middle of a line. An example of this Is a slot In 
a backplane that is provided for an add-on card. 




Figure 1. Typical Input Current vs Input Voltage 
(Lower Diode) 


Figure 2. Typical input Current vs input Voitage 
(Upper Diode) 
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SN74S1053 

16-BIT SCHOnKY BARRIER DIODE BUS-TERMINATION ARRAY 

D3424. SEPTEMBER 1990 



Ch2 = 1.880 volts/div Offset = 0.000 volts 

TImebase = 5.00 ns / volt Delay = 56.500 ns 

Memory 1 = 1.880 volts/dlv Delta V = -2.293 volts 

Vmarker 1 = -1.353 volts 

Vmarker 2 = -3.647 volts 


Figure 4. Scope Display 
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I * Designed to Reduce Reflection Noise 

I • Repetitive Peak Forward 
I Current... 300 mA 

I * 8-Bit Array Structure Suited for 
Bus-Oriented Systems 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of an 8-bit 
high-speed Schottky diode array suitable for GND 
clamp. 

The SN74S1056 is characterized for operation 
from 0"C to 70°C. 


schematic diagrams 

(SC PACKAGE) 


1 



SN74S1056 

8-BIT SCHOnKY BARRIER DIODE 
BUS-TERMINATION ARRAY 

_SDLS019 - D3492, APRIL 1990 


SC PACKAGE 
(TOP VIEW) 



D PACKAGE 
(TOP VIEW) 

D01 [ 1^16 ] NC 
D02[ 2 15 ] GND 

D03[ 3 14 ] GND 

D04[ 4 13 ] GND 

D05[ 5 12 ] GND 

D06[ 6 11 ] GND 

D07[ 7 10 ] GND 

D08[ 8 9 ] NC 


(D PACKAGE) 



PRODUCTION DATA documents contain information 
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SN74S1056 

8-BIT SCHOnKY BARRIER DIODE 
BUS-TERMINATION ARRAY 

D3492, APRIL 1990- SDLS019__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Steady state reverse voltage, Vr ... 7 V 

Continuous forward current, Ip: any D terminal from GND . 50 mA 

total through all GND terminals . 170 mA 

Repetitive peak forward current, Ifrm^: any D terminal from GND .. 300 mA 

total through all GND terminals . 1.2 A 

Continuous total power dissipation at (or below) 25®C free-air temperature . 1000 mW 

Operating free-air temperature range . 0®C to 70®C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

1^ These values apply for tw s: 100 iaS, duty cycle s: 20%. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

single-diode operation (see Note 1) 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ MAX 

UNIT 

Ir Static reverse current 

Vr = 7V 

10 

mA 

Vp Static forward voltage 

Ip = 18 mA 

0.65 0.85 

v 

ip = 50 mA 

0.8 1 

VpM Peak forward voltage 

Ip = 300 mA 

1.41 

v 

Cj Total capacitance 

V| = 0 V. f = 1 MHz 

11 13 

PF 

V| = 2 V, f = 1 MHz 

8 11 


NOTE 1: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited during the measurement 
of these characteristics. 


multiple-diode operation 


PARAMETER 

TEST CONDITIONS 

MIN TYP§ 

MAX 

■nnoi 


Internal crosstalk 

Total GND current = 1.2 A, See Note 2 

0.6 

2 

mA 

•x 

current 

Total GND current =126 mA, See Note 2 

0.01 

0.1 

HBSEllll 


§ All typical values are at T/\ = 25°C. 


NOTE 2: lx is measured under the following conditions with one diode static, all others switching: 
Switching diodes: t^ = 100 ps, duty cycle = 20%; 

Static diode: Vp = 5 V 

The static diode input current is the internal crosstalk current ly. 


switching characteristics, = 25°C (see Note 3) 


PARAMETER 

TEST CONDITIONS | 

MIN TYP MAX 

UNIT 

trr 

Reverse recovery time 

Ip = 10 mA, 

*RM(REC) = 10 mA, Ir(REC) = 1 ^A, 

Rl = iooq 

5 10 

ns 


NOTE 3: Load circuit and voltage waveforms are shown In Section 1. 
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SN74S1056 

8-BIT SCHOTTKY BARRIER DIODE 
BUS-TERMINATION ARRAY 

_SDLS019- D3492 APRIL 1990 


APPLICATION INFORMATION 

Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.) or on 
the CLOCK lines of many clocked devices can result In improper operation of the devices. The SN74S1056 diode 
termination array helps suppress negative transients caused by transmission line reflections, crosstalk, and 
switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase In power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, but 
they can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients is tracked by the current-voltage characteristic curve for that diode. A typical 
current-voltage for the SN74S1056 is shown in Figure 1. 

To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test setup 
in Figure 2(a) was evaluated. The resulting waveforms with and without the diode are shown in Figure 2(b). 

The maximum effectiveness of the diode arrays in suppressing negative transients occurs when they are placed 
at the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also 
be used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 


< 

E 

1 


o 


L 



Variable 1: 

VIN -Ch1 
Linear sweep 
Start .000 V 
Stop -2.000 V 
Step -0.010 V 

Constants: 

VHI -Vsl 3.5000 V 
VLO -Vs2 .0000 V 


0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

V( - Input Voltage - V 


Figure 1. Typical Current-Voitage Curve 
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SN74S1056 

8-BIT SCHOnKY BARRIER DIODE 
BUS-TERMINATION ARRAY 

D3492, APRIL 1990 - SDLS019_ 



(a) DIODE TEST SETUP 


31.500 ns 


56.500 ns 


81.500 ns 



Ch2 = 1.880 volts/div 

Timebase = 5.00 ns/volt 

Memory 1 = 1.880 volts / dIv 

Vmarkerl = -1.353 volts 


Vmarker 2 = -3.647 volts 


Offset = 0.000 volts 
Delay s 56.500 ns 
Delta V = -2.293 volts 


(b) SCOPE DISPLAY 


Figure 2. Diode Test Setup and Scope Dispiay 
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Clock Driver Products 
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SN74ABT337 

CLOCK DRIVER WITH 3-STATE OUTPUTS 


D3589, MAY 1990 


• 

Low Output Skew, Low Pulse Skew for 

DW OR N PACKAGE 

/rno x/iciAA 


Clock Distribution and Clock Generation 


yivr .li.ww/ 


Applications 

Y3[ 

1 

^ 20 ] Y2 

• 

Four Outputs Toggle at the Clock 

GND[ 

2 

19 ] GND 


Frequency, Four Outputs Switch at 

Y4[ 

3 

18 ] Y1 


One-Half the Clock Frequency 

Vcc [ 

4 

17 ] Vcc 



G[ 

5 

16] CLK 

• 

Advanced BiCMOS Design With 

CLR[ 

6 

is] GND 


TTL-Voltage-CompatIble Inputs and 

Vcc [ 

7 

14 ] Vqq 


Outputs 

Q1[ 

8 

13]Q4 

• 

fmax = 80 MHz 

gnd[ 

9 

12 ] GND 



Q2[ 

10 

11 ]Q3 


• High-Drive Outputs Eliminate the Need for 
External Buffering 


• State-of-the-Art EPIC'-IIB BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vqq and Ground Pins Reduce 
Switching Noise 

• Package Options Include Plastic “Small 
Outline” Packages and 300-mii DIPs 

description 

The ’ABT337 contains four buffered outputs that ^itch at the clock frequency and four divide-by-two outputs 
that switch at one-half the clock frequency. When G is low and CLR is high, the Y outputs follow the CLK input 
and the Q outputs switch on the low-to-high transition of CLK. 

This clock driver is specifically designed for applica tions requiring synchronized output signals at both the clock 
frequency and one-half the clock frequency. Taking CLR low asynchronously resets the Q outputs to a low level. 
High-drive outputs (± 48 mA) eliminate the need for external buffering of output signals. 

The SN74ABT337 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

G 

CLR 

CLK 

Y1-Y4 

Q1-Q4 

H 

X 

X 

Z 

Z 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

L 

Qo 

L 

H 

H 

H 

Qo 

L 

H 

t 

t 

toggle 


Qq = the level at the Q outputs after the most recent 
low-to-high transition of CLK. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on ■, Copyright © 1990, Texas Instruments Incorporated 
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PRODUCT PREVIEW 


SN74ABT337 

CLOCK DRIVER WITH 3-STATE OUTPUTS 


D3589, MAY 1990 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage range, V| ... - 0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state, Vq . - 0.5 V to Vqq -i- 0.5 V 

Input clamp current, l|}< (V| < 0) .- 18 mA 

Current into any output in the low state, Iq . 96 mA 

Storage temperature range .- 65°C to 150°C 


Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ABT337 

CLOCK DRIVER WITH 3-STATE OUTPUTS 


D3589, MAY 1990 


recommended operating conditions 


I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-48 

mA 

'OL 

Low-level output current 

48 

mA 

Ta 

Operating free-air temperature 

0 

70 

°C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V, IOH=-48mA 

3.5 

V 

VOL 

Vcc = 4.5 V, lOL = 48 mA 

0.5 

V 

'OZ 

Vcc = 5.5 V 


pA 

l| 

Vcc = 5.5 V 


pA 

Icc 

Vcc = 5.5 V, V| = Vcc O'" CND, Io = 0 

Outputs high 


mA 

Outputs low 


Outputs disabled 


Ci 

V| = Vcc or GND 

5.5 

PF 

Co 

Vo = Vcc or GND 


pF 


+ All typical values are at Vcc = 5 V, Ta = 25‘’C. 


timing requirements over recommended operating free-air temperature range (see Note 1) 



MIN MAX 

UNIT 

^clock Clock frequency 

o 

00 

o 

MHz 

ty^/ Pulse duration 

CLR low 


ns 

CLK high or low 

4 

tsu Setup time, CLR inactive before CLKf 


ns 


switching characteristics over recommended operating free-air temperature range (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

MIN MAX 

UNIT 

fmax 

T 1 

80 

MHz 

tPLH 

CLK 

Any Y or Q 


ns 

tPHL 


tPHL 

CLR 

Any Q 


ns 

tPZH 

G 

Any Y or Q 


ns 

tpZL 


^PHZ 

G 

Any Y or Q 


ns 

tPLZ 


tsk(o) 

CLK 

Any Y or Q 


ns 

^skfDl 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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74AC11204 
HEX INVERTER/CLOCK DRIVER 


I • Low-Skew Propagation Delay 

I Specifications for Clock Driver 

I Applications 

I • Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mll DIPS 

description 

This device contains six independent inverters. 
They perform the Boolean function Y = A. 

The 74AC11204 is designed specifically for 
applications requiring low skew between 
switching outputs. 

The 74AC11204 is characterized for operation 
from 25°C to 70°. 

logic diagram (positive logic) 


20 

No ' 1Y 

1A 


19 

No " r/ 

2A -- 

2Y 

18 

No * 3Y 

3A 


13 

No ® 4Y 

4A 


12 

No ' 5Y 

5A 

oY 

11 

No CY 

6A. 

oY 


D3427, OCTOBER 1989 


DW OR N PACKAGE 
(TOP VIEW) 



logic symbolt 



+ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 


INPUT 

A 

OUTPUT 

Y 

H 

L 

L 

H 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specificattons per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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74AC11204 
HEX INVERTER/CLOCK DRIVER 


D3427, OCTOBER 1989 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, \\^ (V| < 0 or V| > Vqq) . ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50mA 

Continuous current through Vqq or GND pins . ± 150mA 

Storage temperature range ...- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


i 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


4.75 5 

5.25 

V 

V|H 

High-level input voltage 

VqC = 4.75 V 

3.3 


Vqc = 5.25 V 

3.7 

V 

VlL 

Low-level input voltage 

Vqc = 4.75 V 

1.4 


Vqc = 5.25 V 

1.6 

V 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

Vqc = 4.75 V 

-24 

mA 

Vqc = 5.25 V 

-24 

•OL 

Low-level output current 

Vqc = 4.75 V 

24 

mA 

Vqc = 5.25 V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

nsA/ 

Ta 

Operating free-air temperature 


25 

70 

“C 
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74AC11204 

HEX INVERTER/CLOCK DRIVER 


D3427, OCTOBER 1989 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50pA 

4.75 V 

4.65 

4.65 

V 

5.25 V 

5.15 

5.15 

Ioh=- 24 mA 

4.75 V 

4.19 

4.05 

5.25 V 

4.69 

4.55 

Iqh =-75 mA+ 

5.25 V 


3.6 

VOL 

Iql = 50 fxA 

4.75 V 

0.1 

0.1 

V 

5.25 V 

0.1 

0.1 

Iql = 24 mA 

4.75 V 

0.36 

0.44 

5.25 V 

0.36 

0.44 

Iql = 75 mAt 

5.25 V 


1.65 

l| 

V| = Vcc or GND 


±0.1 

± 1 

|xA 

'cc 

V|=VccorGND, Iq = 0 

5.25 V 

4 

40 


Ci 

V| = Vcc or GND 

5V 

4 


PF 


t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 


switching characteristics, = 25°C to 70°C, Vcc = 5 V ± 0.25 V (see Notes 2 and 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

MIN MAX 

UNIT 

tPLH 

A 

Y 

3.7 5.7 

ns 

tpHL 

3.7 5.7 

^skfo) 

A 

Y 

1 

ns 


NOTES: 2. All specifications are valid only for all outputs switching simultaneously and in phase. 
3. Load circuit and voltage waveforms are shown in Section 1. 
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I * Low Skew Propagation Delay 
I Specifications for Clock Driving 

I Applications 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vqc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These devices contain dual-clock driver circuits 
that fan out one input signal to four outputs with 
minimum skew for clock distribution. They also 
offer two output-enable pins for each circuit that 
can force the outputs to be disabled to a 
high-impedance state or to a high- or low-logic 
level independent of the signal on the A input. 

Skew parameters are specified for a reduced 
temperature and voltage range common to many 
applications. 

The 54AC11208 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11208 is characterized for 
operationfrom - 40°C to Q5°C. 


54AC11208,74AC11208 
DUAL l-LINE TO 4-UNE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 

03459, MARCH 1990 

54AC11208 ... J PACKAGE 
74AC11208 ... DW OR N PACKAGE 
(TOP VIEW) 



54AC11208 ... FK PACKAGE 
(TOP VIEW) 



QQQQ:r 

z z z z ^ 
C5 0 C5 O 


2G1 

2G2 

2Y4 

2Y3 

2Y2 


FUNCTION TABLES 



EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA 
information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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54AC11208,74AC11208 

DUAL 1-LINE TO 4-LINE CLOCK DRIVERS 

WITH 3-STATE OUTPUTS 

D3459, MARCH 1990 

logic symbolt 
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54AC11208, 74AC11208 
DUAL MINE TO 4-LINE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 

_D3459. MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Input clamp current, l|K (V| < 0 or Vj > Vqq) . ±20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND pins . ± 200 mA 

Storage temperature range . - 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





54AC11208 

74AC11208 

UNIT 




MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5V 

3.15 

3.15 

V 



Vcc = 5.5V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5V 

\.35 

1.35 

V 



Vcc = 5.5V 

_ 

1.65 


Vl 

Input voltage 


0 

#- vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vqc 

0 

Vcc 

V 



Vcc = 3V 

. 4 ^ 

-4 


lOH 

High-level output current 

Vcc = 4.5V 


-24 

-24 

mA 



Vcc = 5.5V 


-24 

-24 




> 

CO 

II 

O 

O 

> 

12 

12 


lOL 

Low-level output current 

VcC = 4.5V 

24 

24 

mA 



Vcc = 5.5V 

_?ij 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other specifications 
are design goals. Texas Instruments reserves the right to change or 
discontinue these products without notice. 
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54AC11208,74AC11208 

DUAL 1-LINE TO 4-LINE CLOCK DRIVERS 

WITH 3-STATE OUTPUTS 

D3459, MARCH 1990_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54AC11208 

74AC11208 

UNrr 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50^A 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH=-4mA 

3V 

2.58 

2.4 

2.48 

IqH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IOH=-50 mAt 

5.5 V 


3.85 


Iqh =- 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 |xA 

3V 

0.1 


0.1 

V 

4.5 V 

0.1 


0.1 

5.5 V 

0.1 


0.1 

Iql = 12 mA 

3V 

0.36 

0-5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

'OZ 

V| = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

HA 

l| 

V|=Vcc orGND 

5.5 V 

±0.1 

± 1 

±1 

liA 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

^A 

Ci 

V| = Vcc or GND 

5V 

4 



PF 

Co 

V| = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

±25X 


54AC11208 

74AC11208 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

IPLH 

lAand 2A 

Any Y 

4.8 

11.1 

13.1 

4.8 

15.6 

4.8 

14.6 


tpHL 

5.1 

12.2 

14.3 

5.1 

16.7 

5.1 

15.6 


tPLH 

IGn and 2Gn 

Any Y 

5.2 

11.9 

14.2 

5.2 


5.2 

15.8 

ns 

tPHL 

7.8 

13.3 

15.7 

-m 


7.8 

17.4 

IPZH 

1G2or2G2 

AnyY 

5.1 

11.8 

14.2 


5.1 

15.7 


tpzL 

1G1 or2G1 

6.8 

16.3 

19.5 


23.8 

6.8 

22.8 


IPHZ 

1G2or2G2 

Any Y 

3.4 

6.9 

8.6 

3.4 

9.6 

3.4 

9.2 


IPLZ 

1G1 or2G1 

4.1 

7.5 

9.4 

4.1 

10.5 

4.1 

10.2 



NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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54AC11208,74AC11208 
DUAL 1-LINE TO 4-LINE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 

_D3459. MARCH 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


54AC11208 

74AC11208 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

lAand 2A 

Any Y 

4.2 

5.5 

9 

4.2 

10.5 

4.2 

9.9 

ns 

^PHL 

4.2 

7 

9.3 

4.2 

p.8 

4.2 

10.1 

fPLH 

IGn and 2Gn 

Any Y 

4.6 

7.3 

9.6 


4.6 

10.7 

ns 

tPHL 

4.8 

7.7 

10.2 


4.8 

11 

tPZH 

1G2 or2G2 


4.3 

7.2 

9.4 


11.3 

4.3 

10.4 

ns 

tPZL 

1G1 or2G1 

5.3 

9 

12.2 


14.3 

5.3 

13.5 

tPHZ 


Any Y 

3 

5.4 

7.5 

3 

8.5 

3 

8 


tPLZ 


3.7 

5.7 

7.5 

3.7 

8.5 

3.7 

8.2 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


switching characteristics, Vcc = 5 V ± 0.25 V, = 25°C to 70°C (see Notes 2 and 3) 


PARAMETER 

FROM 

TO 

74ACT11208 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

tPLH 

1A and 2A 

Any Y 

6 

8.5 

ns 

tPHL 

6 

8.5 

fskfol 

1A and 2A 

Any Y 

1 

ns 


NOTES: 2. Load circuit and voltage waveforms are shown in Section 1. 

3. Specifications are valid for all outputs switching simultaneously and in-phase. 


operating characteristics, Vcc = 5 V, T/y = 25^0 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per bank 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

95 

pF 

Outputs disabled 

10 
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design phase of development Characteristic data and other specifications 
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Inputs are TTL-Voltage Compatible 

Low-Skew Propagation Delay 
Specifications for Clock Driver 
Applications 


• Flow-Through Architecture Optimizes PCB 
Layout 


• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPiC^'" (Enhanced-Performance Impianted 
CMOS) 1-pim Process 


• 500-mA Typicai Latch-Up Immunity at 

125X 


* Package Options include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


description 

These devices contain dual-clock driver circuits 
that fan out one input signal to four outputs with 
minimum skew for clock distribution. They also 
offer two output-enable pins for each circuit that 
can force the outputs to be disabled to a 
high-impedance state or to a high- or low-logic 
level independent of the signal on the A input. 

Skew parameters are specified for a reduced 
temperature and voltage range common to many 
applications. 

The 54ACT11208 is characterized for operation 
over the full military temperature range of - 55'’C 
to 125X. The 74ACT11208 is characterized for 
operationfrom - 40X to 85°C 


54ACT11208,74ACT11208 
DUAL MINE TO 4-UNE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 

___D3460. APRIL 1990 


54ACT11208 ... J PACKAGE 
74ACT11208 ... DW OR N PACKAGE 
crop VIEW) 

1Y2 
1Y3 
1Y4 
GND 
GND 
GND 
GND 
2Y1 
2Y2 
2Y3 


CTTJ 

[2 

[3 

[4 

[5 

[6 

[7 

[8 

[9 

[10 


90 


P 1Y1 
1A 
3 1G1 
I] 1G2 
D Vqq 

Vcc 

2A 
D 2G1 
D 2G2 
U 2Y4 


54ACT11208 ... FK PACKAGE 
crop VIEW) 


T- <M O O 


y .CUI ' L-JL.-) trj ' tlx 


1A 

3 2 

1 4 

20 19 

18[ 

1Y1 

] 5 

17t 

1Y2 

1 6 

16[ 

1Y3 

1 7 

15[ 

1Y4 

1 8 

14( 


9 10 11 12 13 


QQQQj- 
Z Z 2 Z > 
O O O 0 ^ 


2G1 

2G2 

2Y4 

2Y3 

2Y2 


FUNCTION TABLES 


OUTPUT 

CONTROL 

DATA 

INPUT 

OUTPUTS 

1G1 

1G2 

1A 

1Y1 

1Y2 

1Y3 

1Y4 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

X 

L 

L 

L 

L 

H 

L 

X 

H 

H 

H 

H 

H 

H 

X 

Z 

Z 

Z 

Z 




OUTPUT 

CONTROL 

DATA 

INPUT 

OUTPUTS 

2G1 

2G2 

2A 

2Y1 

2Y2 

2Y3 

2Y4 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

X 

L 

L 

L 

L 

H 

L 

X 

H 

H 

H 

H 

H 

H 

X 

Z 

Z 

Z 

Z 
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54ACT11208,74ACT11208 

DUAL l-LINE TO 4-LINE CLOCK DRIVERS 

WITH 3-STATE OUTPUTS 

D3460, APRIL 1990_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vqq) . ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50mA 

Continuous current through Vqq or GND pins. ± 200mA 

Storage temperature range . - 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are obsen/ed. 

recommended operating conditions 




54ACT11208 

74ACT11208 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 

^#5.8 

0.8 

V 

Vl 

Input voltage 

0 

vcc 

0 

vcc 

V 

Vo 

Output voltage 

0 Vqc 

0 

vcc 

V 

lOH 

High-level output current 


-24 

-24 

iimQiiii 

lOL 

Low-level output current 


24 

24 

IIIIQQIIIIIIIII 

At/Av 

Input transition rise or fall rate 

^ 0 

10 

0 

10 

BSOI 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

•c 
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54ACT11208,74ACT11208 
DUAL l-LINE TO 4-LINE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 

_D3460. APRIL 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11208 

74ACT11208 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50|^ 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh =“24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh =-50 mAt 

5.5 V 


3.85 


Iqh =-75 mAt 

5.5 V 



3.85 

VOL 

Iol = 50hA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

.o'P-s 

0.44 

5.5 V 

0.36 


0.44 

Iql = 50 mAt 

5.5 V 




Iql = 75 mAt 

5.5 V 



1.65 

•oz 

Vq = Vcc or CND 

5.5 V 

±0.5 

± 10 

±5 

|xA 

l| 

V| = Vcc or CND 

5.5 V 

±0.1 

± 1 

± 1 

|xA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

hA 

Alec* 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Cj 

V| = Vcc or GND 

5V 

4 



PF 

Co 

Vo = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta 

=:25°C 


54ACT11208 

74ACT11208 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

1A and 2A 

Any Y 

5.3 

8.5 

10.9 

5.3 

12.6 

5.3 

11.7 

ns 

tPHL 

3.6 

7.7 

11 

3.6 

12.1 

3.6 

11.5 

tPLH 

IGn and 2Gn 

Any Y 

4.7 

8.5 

11.7 

Ml 

4.7 

12.8 


tPHL 

4.4 

8.4 

11.3 


4.4 

12.4 


tpZH 

1G2or2G2 

Any Y 

4.4 

8.1 

11.3 

SW 13.2 

4.4 

12.4 

ns 

tpZL 

1G1 or2G1 

5 

9.6 

13.3 

16.1 

5 

14.9 

tpHZ 

1G2or2G2 

Any Y 

4.2 

7.4 

9.3 

4.2 

10.7 

4.2 

10.2 

ns 

tPLZ 

1G1 or2G1 

5.4 

7.5 

9.2 

5.4 

10.3 

5.4 

9.9 


switching characteristics, Vcc = 5 V ± 0.25 V, = 25°C to 70°C (see Notes 2 and 3) 


PARAMETER 

FROM 

TO 

74ACT11208 | 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 


tPLH 

lAand 2A 

Any Y 

7.6 

10.2 

ns 

fPHL 

1Aand2A 


6.6 

CO 

bo 

ns 

^sk(o) 

lAand 2A 

1 AnyY | 

1 i! 

ns 


NOTES: 2. Load circuit and voltage waveforms are shown in Section 1. 

3. Specifications are valid for all outputs switching simultaneously and in-phase. 
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54AC11800,74AC11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


I • Flow-Through Architecture Optimizes PCB 
I Layout 

I • Center-Pin Vcq and GND Configurations 
Minimize High-Speed Switching Noise 

• 500-mA Typical Latch-Up Immunity at 
125X 

• EPIC” (Enhanced-Performance Implanted 
CMOS) 1-[xm Process 

• Package Options Include “Small Outline” 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mii DiPs 

description 

The ’AC11800 contains three independent 4-input 
AND/NAND gates. They perform the Boolean 
func tions in positive logic Y = ABCD and 
Z = ABCD. These devices are designed to have 
low skew between outputs for clock driver 
applications. 

The 54AC11800 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11800 is characterized for 
operation from - 40°C to 85°C. 


FUNCTION TABLE 


INPUTS 1 

OUTPUTS 1 

A 

B 

C 

D 

Y 

Z 

L 

X 

X 

X 

L 

H 

X 

L 

X 

X 

L 

H 

X 

X 

L 

X 

L 

H 

X 

X 

X 

L 

L 

H 

H 

H 

H 

H 

H 

L 
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54AC11800,74AC11800 

TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


D3590, JULY 1990 

logic symbolt logic diagram, each section (positive iogic) 




3 

4 


9 

10 

_ 

11 


1Z 


3Z 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq .. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to N/qq -f- 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq- i-0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50mA 

Continuous current through Vqq or GND pins .± 150mA 

Storage temperature range ....- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11800,74AC11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


D3590, JULY 1990 


recommended operating conditions 



54AC11800 

74AC11800 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

> 

CO 

II 

O 

O 

> 

2.1 

2.1 


Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V||_ Low-level input voltage 

Vcc=3V 

0.9 

0.9 

D 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

> 

CO 

II 

O 

-4 

-4 


Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 


Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

nsA/ 

Ta Operating free-air temperature 

-55 125 

lO 

CO 

o 

1 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11800 

74AC11800 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50(xA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 4 mA 

3V 

2.58 

2.4 

2.28 

Iqh =“24 mA 


3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqj.^ = - 50 mAt 

5.5 V 


3.85 


•oh = - 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 }xA 

3V 

0.1 

0.1 

0.1 


4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 


0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

l| 

Vi = Vcc or GND 

5.5 V 

±0.1 

± 1 

±1 

■BEH 

'cc 

V| = VccorGND, lo = 0 

5.5 V 

4 

80 

40 

HA 

Ci 

V| = Vcc or GND 

5V 

4 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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PRODUCT PREVIEW 


54AC11800,74AC11800 

TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


D3590, JUUY1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta*25°C 

54AC11800 

74AC11800 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^PLH 

A or B 

V 

1.5 5.6 

9.4 

1.5 

11.3 

1,5 

10.6 

ns 

tpHL 

Y 

1.5 5.1 

7.4 

1.5 

8.7 

1,5 

8.2 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 



Ta = 25X 

54AC11800 

74AC11800 

UNIT 



MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 


1.5 3.8 6.8 

1.5 

8 

1.5 

7.6 

ns 

tPHL 

Y 

1.5 3.8 6.2 

1.5 

7.3 

1.5 

6,8 


NOTE 2; Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, T/^ = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

pF 
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54ACT11800,74ACT11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


■ • Inputs Are TTL-Voltage Compatible 

■ • Flow-Through Architecture Optimizes PCB 
I Layout 

I • Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

• 500-mA Typical Latch-up Immunity at las^’C 


• EPIC” (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

* Package Options include ‘‘Small Outline” 
Packages, Ceramic Chip Carriers, and 
Standard Piastic and Ceramic 300-mil DIPs 


description 

The ’ACT11800 contains three independent 
4-input AND/NAND gates. They perform the 
Boo lean fu nctions in positive logic Y = ABCD and 
Z = ABCD. These devices are designed to have 
low skew between outputs for clock driver 
applications. 

The 54ACT11800 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11800 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

A 

B 

C 

D 

Y 

Z 

L 

X 

X 

X 

L 

H 

X 

L 

X 

X 

L 

H 

X 

X 

L 

X 

L 

H 

X 

X 

X 

L 

L 

H 

H 

H 

H 

H 

H 

L 


D3591, JULY 1990 


54ACT11800 ... JT PACKAGE 
74ACT11800 ... DW OR NT PACKAGE 
(TOP VIEW) 



GND[ 

GND[ 


GND[ 

GND[ 


54ACT11800 ... FK PACKAGE 
(TOP VIEW) 

O o 

DO p O p CQ < 

CM cvj > Z > <N CM 


ia3 
1B ] 
1C ] 
NC 3 
id3 
iy3 
iz 3 


oooaLJOo"' 


4 3 2 1 28 27 26 


I 5 
I 6 

I 7 
8 

9 

10 
11 

12 13 14 15 16 1718 

r-ii-ir-irnrnrnn 

>• Q Q O Q Q N 

z z z z z 

CD 0 0 0 


25 [ 3D 
24 [ 3C 
23 [ 3B 
22 [ NC 
21 [ 3A 
20 [ 3Z 
19[ 3Y 


NC-No internal connection 
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54ACT11800,74ACT11800 

TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


D3591, JULY 1990 

logic symbolt logic diagram (positive iogic) (one section) 

1A 
IB 
1C 
ID 
2A 
2B 
2C 
2D 
3A 
3B 
3C 
3D 

t This symbol is in accordance with ANSI/IEEE Std 91 -1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq ... - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... - 0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) ... ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through Vcc or GND pins . .±150mA 

Storage temperature range .- 65°C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 
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54ACT11800,74ACT11800 
TRIPLE 4-INPUT ANO/NAND CLOCK DRIVERS 


P3591, JULY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25 °c 

54ACT11800 

74ACT111800 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50pA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh =-24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh =- 50 mAt 

5.5 V 


3.85 


Iqh = - 75 mAt 

5.5 V 



3.85 

VOL 

IOL = 50 \iA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 

5.5 V 


1.65 


Iql = 75 mAl" 

5.5 V 



1.65 

h 

V| = Vcc or GND 

5.5 V 

±0.1 

±0.1 

±0.1 

liA 

'cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

\xA 

Alec* 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5 V 

4 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta = 25°C 

54ACT11800 

74ACT11800 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

Aor B 

V 

3.8 



ns 

tPHL 

Y 

3.8 




NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

pF 
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PRODUCT PREVIEW 


54AC11802,74AC11802 
TRIPLE 4-iNPUT OR/NOR CLOCK DRIVERS 


■ * Flow-Through Architecture Optimizes PCB 

■ Layout 

I • Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 

* 500-mA Typicai Latch-Up Immunity at 
125X 

* EPIC"" (Enhanced-Performance Implanted 
CMOS) 1-|Lim Process 

* Package Options include “Small Outline” 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mil DIPs 

description 

The ’AC11802 contains three independent 4-input 
AND/NAND gates. They perform the Boolean 
funct ions in positive logic Y = A+ B + C + D and 
Z= A + B + C + D. These devices are designed 
to have low skew between outputs for clock driver 
applications. 

The 54AC11802 is characterized for operation 
over the full military temperature range of - 55°C 
to 125®C. The 74AC11802 is characterized for 
operation from - 40°C to 85°C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS j 

A 

B 

C 

D 

Y 

Z 

H 

X 

X 

X 

H 

L 

X 

H 

X 

X 

H 

L 

X 

X 

H 

X 

H 

L 

X 

X 

X 

H 

H 

L 

L 

L 

L 

L 

L 

H 


D3593, JULY 1990 


54AC11802 ... JT PACKAGE 
74AC11802 ... DW OR NT PACKAGE 
(TOP VIEW) 



54AC11802 ... FK PACKAGE 
(TOP VIEW) 


IA] 

IB] 

IC] 
NC ] 
ID ] 
1Y] 
1Z ] 


O O 

Q O ^ O OCQ < 

CM CM > Z > CVJ CM 

TJoaoLJoa 

4 3 2 1 28 27 26 H 

5 25C 

6 24[ 

7 23 C 

8 

9 

10 


12 13 14 15 16 1718 

■oaaniiirao.. 

> Q Q O Q Q N 

z z z z z 
(DO 00 


3D 

3C 

3B 


22[ NC 

21 C 


3A 


20[ 3Z 
19[ 3Y 


NC - No internal connection 
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54AC11802,74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 


logic symbolt 


D3593, JULY 1990 

logic diagram (positive logic) (one section) 


1A 

1B 

1C 

ID 

2A 

2B 

2C 

2D 

3A 

3B 

3C 

3D 


22 

23 

24 
1 


16 

17 

20 

21 


13 

14 

15 



1Y 

1Z 


2Y 

2Z 

3Y 

3Z 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


mz>T>- 




Y 

Z 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vqq) .. . ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50mA 

Continuous current through Vqq or GND pins .± 150mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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PRODUCT PREVIEW 


54AC11802,74AC11802 

TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 


D3593, JULY 1990 


recommended operating conditions 



SN54AC11802 

SN74AC11802 


MIN NOM MAX 


Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

> 

CO 

tl 

O 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

ViL Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5-5 V 

1.65 

1.65 

V| Input voltage 

o 

< 

O 

o 

0 Vcc 

V 

Vq Output voltage 

o 

o 

O 

o 

V 

Iqh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

nsA/ 

Ta Operating free-air temperature 

-55 125 

o 

1 

’C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°c 

54AC11802 

74AC11802 


MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50|iA 

3V 

2.9 

2.9 

2.9 


4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh =-4 mA 

3V 

2.58 

2.4 

2.28 

IqI^ =- 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

lOH = “50 mAt 

5.5 V 


3.85 


lOH = -- 75 mAt 

5.5 V 



3.85 

VOL 

. 

Iql = 50 |xA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

IOL= 12 mA 

3V 

0.36 

0.5 

0.44 

*OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


lOL = 75 mAt 

5.5 V 



1.65 

I| 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 

|xA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

|xA 

Ci 

V| = Vcc or GND 


HHBHDHHI 

HBHHH 

'BBHHBI 

PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11802,74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

_D3593. JULY 1990 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = 25“C 

54AC11802 

74AC11802 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

5.6 



ns 

¥hl 

5.1 




switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta = 25“C 

54AC11802 

74AC11802 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

A or B 


3.8 



ns 

¥hl 

Y 

3.8 




NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vcc = 5 V, TA = 25°C 
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PRODUCT PREVIEW 


54ACT11802,74ACT11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 


• inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc anci GND Configurations 
Minimize High-Speed Switching Noise 

• 500-mA Typicai Latch-Up Immunity at 
125X 

• EPIC” (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• Package Options Include “Small Outline” 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mil DIPs 


D3594, JULY 1990 


54ACT11802 ... JT PACKAGE 
74ACT11802 ... DW OR NT PACKAGE 
(TOP VIEW) 



description 

The ’ACT11802 contains three independent 
4-input AND/NAND gates. They perform the 
Boolean functions in p ositive logic 
Y = A+ B + C+ D and Z= A + B + C + D. 
These devices are designed to have low skew 
between outputs for clock driver applications. 

The 54ACT11802 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74ACT11802 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 


INPUTS 1 

OUTPUTS 1 

A 

B 

C 

D 


Z 

H 

X 

X 

X 

H 

L 

X 

H 

X 

X 

H 

L 

X 

X 

H 

X 

H 

L 

X 

X 

X 

H 

H 

L 

L 

L 

L 

L 

L 

H 


54ACT11802... FK PACKAGE 
(TOP VIEW) 


Q O ^ o H CQ < 
cvj CM > Z > <N (M 



>- Q Q O Q Q N 

OJ Z Z Z Z Z ^ 

0 O O O 


NC - No internal connection 
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54ACT11802,74ACT11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 


logic symbol t 


D3594, JULY 1990 

logic diagram (positive logic) (one section) 


1A 

1B 

1C 

ID 

2A 

2B 

2C 

2D 

3A 

3B 

3C 

3D 


22 

23 

24 
1 


16 

17 

20 

21 


14 

15 


i1 

2 

^ 3 

4 


9 

10 


11 



1Y 

12 


2Y 

22 


3Y 

32 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC PuIbication617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


€>r>~ 

L^>o- 


Y 

2 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc ...- 0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... - 0.5 Vto Vqq -i- 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 Vto Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ± 20mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50mA 

Continuous current through Vqq or GND pins . ± 150mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11802 

74ACT11802 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

v 

VlH 

High-level input voltage 

2 

2 

v 

VlL 

Low-level input voltage 

0.8 

0.8 

v 

Vl 

Input voltage 

0 

vcc 

0 

Vcc 

v 

Vo 

Output voltage 

0 

vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

'OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

nsA/ 

TA 

Operating free-air temperature 

-55 

125 

-40 

85 

'’C 
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PRODUCT PREVIEW 


54ACT11802,74ACT11802 

TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

D3594, JULY 1990_ 


electrical characteristics over recomended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25”C 

54ACT11802 




MIN MAX 

MIN MAX 

VOH 

IOH=-50pA 

4.5 V 

4.4 

4.4 

4.4 


5.5 V 

5.4 

5.4 

5.4 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh =-50 mA t 

5.5 V 


3.85 


•oh = - 75 mA t 

5.5 V 



3.85 

VoL 

Iql = 50 |xA 

4.5 V 

0.1 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mA t 

5.5 V 


1.65 


IOL = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±0.1 

±0.1 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

mA 

AlcC^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 


Ci 

V| = Vcc or GND 

5V 

4 



K3H 


t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 

+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather that 0 V to Vqc- 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

TO 

Ta = 25°C 

54AC11802 

74AC11802 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fPLH 

AorB 

Y 

3.8 



ns 

fPHL 

3.8 




NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


operating characteristics, Vqc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

■yQJI 


Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

PF 
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SN74AS303 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 

_D3543, JULY 1990 


I • Maximum Output Skew of 1 ns 
I * Maximum Pulse Skew of 1 ns 

• Center-Pin Vcc and GND Configurations 
I Minimize High-Speed Switching Noise 

* Package Options Include Plastic“Smail 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 


SN74AS303 ... D+ OR N PACKAGE 
(TOP VIEW) 



The SN74AS303 contains eight flip-flops + Contact facto^ for information on 

designed to have low skew between outputs. The _ _ 

eight outputs (six in-phase with CLK^nd two out-of-phase) toggle on successive CLK pulses. PRE and CLR 
inputs are provided to set the Q and Q outputs high or low independent of the CLK pin. 


The 'AS303 has output and pulse skew parameters tsk(o) and tsk(p) to ensure performance as a clock driver 
when a divide-by-two function is required. 

The SN74AS303 is characterized for operation from 0®C to 70°C. 


logic symbol^ 


FUNCTION TABLE 



§This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information current as 
ot publication date. Products conform to specifications per the 
terms of Texas instruments standard warranty. Production 
processing does not necessarily Include testing of all 
parameters. 
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SN74AS303 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


D3543, JULY 1990 

logic diagram (positive logic) 



absolute maximum ratings over operating free>air temperature range (unless otherwise noted)t 


Supply voltage, Vqq . 7 V 

Input voltage, V( .. 7V 

Operating free-air temperature range .. 0®C to 70°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 
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SN74AS303 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


D3543, JULY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Vcc = 4.5 V, 

l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4-5 V to 5.5 V, 

lOH=~2mA 

Vcc- 

2 


V 

Vcc = 4.5 V, 

I0H=-24 mA 

2 

2.8 


VOL 

Vcc = 4.5 V, 

•OL = 48 mA 


0.3 

0.5 

V 

l| 

Vcc = 5.5 V, 

V| = 7V 

0.1 

mA 

l|H 

Vcc = 5.5 V. 

V| = 2.7V 

20 

pA 

l|L 

Vcc = 5.5 V, 

V| = 0.4V 

-0.5 

mA 

'0* 

Vcc = 5.5 V, 

Vq = 2.25 V 

-50 


-150 

mA 

icc 

Vcc = 5.5 V, 

See Note 1 


40 

70 

mA 


t All typical values are at Vcc = 5 V, T/\ = 25°C. 

^ The output conditions have been chose n to p roduce a current that closely appro ximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Ice 'S measured with CLK and PRE grounded, then with CLK and CLR grounded. 


timing requirements (see Note 2) 


PARAMETER 1 

MIN MAX 

UNIT 

^clock Clock frequency 

o 

CO 

o 

MHz 

tw Pulse duration 

CLR or ^ low 

5 

ns 

CLK high 

4 

CLK low 

6 

tsu Setup time before CLKt 

CLR or PRE inactive 

6 

IB3III 


switching characteristics over recommended operating free-air temperature range (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 



^max^ 




80 


tPLH 

CLK 

Q.Q 

Rl = 500 Q, Cl = 50 pF 

2 9 

ns 

tPHL 

2 9 


tpLH 

^orCLR 

Q.Q 

Rl = 500 Q, Cl = 50 pF 

3 12 

ns 

tPHL 

3 12 

ns 

hk{o) 

CLK 

Q 

Rl = 500Q, Cl= 10pFto30pF 

1 


Q 

1 

Q.Q 

2 

tsk(p1 

CLK 

Q.Q 

Rl = 500Q, Cl= 10pFto30pF 

1 

ns 

tr 

4.5 

ns 

tf 

3.5 

ns 


§ fmax minimum values are at Cl = 0 to 30 pR 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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■ * Maximum Output Skew of 1 ns 

I • Maximum Pulse Skew of 1 ns 

I • Center-Pin Vqc GND Configurations 
I Minimize High-Speed Switching Noise 


• Package Options Include Plastic“Small 
Outline” Packages, and Standard Plastic 
300-mii DIPS 


description 

The SN74AS304 contains eight flip-flops 
designed to have low skew between outputs. The 
eight outputs (in-phase with CL K) to ggle on 
successive CLK pulses. PRE and CLR pins are 
provided to set the Q outputs high or low 
independent of the CLK input. 


SN74AS304 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 

_D3555, JULY 1990 


D OR N PACKAGE 
(TOP VIEW) 


Q3[ 1 
Q4[ 2 
GND[ 3 
GND[ 4 
GND[ 5 
Q5[ 6 
Q6[ 7 
Q7[ 8 


17 


16]Q2 
15 ] Q1 
14 ] CLR 
13 ] Vcc 

12 ] Vcc 
11 ] CLK 
10 ] PRE 
9 ]Q8 


The SN74AS304 has output and pulse skew parameters tsk(o) and tsk(p) to ensure performances as a clock 
driver when a divide-by-two function is required. 


The SN74AS304 is characterized for operation from 0°C to 70°C. 


logic symbol^ 


FUNCTION TABLE 


INPUTS 1 

OUTPUTS 

Q1-Q8 

CLR 

PRE 

CLK 

L 

H 

X 

L 

H 

L 

X 

H 

L 

L 

X 

Lt 

H 

H 

t 

Qq 

H 

H 

L 

_Qq_ 


t T his co nfiguration will not persist when PRE 
or CLR returns to its inactive (high) level. 


PRE 

10 

N 

s 

> 




CLK 

11 


> T 






14 

K 

D 




n 



01 

02 

03 

04 

05 

O^ 

07 

08 


f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not necessarity 
include testing of all parameters. 
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SN74AS304 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


D3555. JULY 1990 

logic diagram (positive iogic) 


15 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vcc . 7 V 

Input voltage, V| . 7 V 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 
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SN74AS304 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


D3555, JULY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

V|K 

Vcc = 4.5 V, 

l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V, 

IOH=-2mA 

vcc"^ 

V 

Vcc = 4.5 V, 

Ioh=- 24 mA 

2 2.8 

VOL 

Vcc = 4.5 V 

Iql = 48 mA 

0.3 

0.5 

V 

l| 

Vcc = 5.5 V, 

V| = 7V 

0.1 

mA 

l|H 

Vcc = 5.5 V, 

V| = 2.7 V 

20 


l|L 

Vcc = 5.5 V, 

V| = 0.4V 

-0.5 

mA 

lO^ 

Vcc = 5.5 V. 

Vq = 2.25 V 

-50 

-150 

mA 

Icc 

Vcc = 5.5 V, 

See Note 1 

45 

75 

mA 


t All typical values are at Vcc = 5 V, T/\ = 25°C. 

^ The output conditions have been chose n to p roduce a current that closely appro ximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqc is measured with CLK and PRE grounded, then with CLK and CLR grounded. 


timing requirements (see Note 2) 


PARAMETER 

MIN NOM MAX 

UNIT 

^clock Clock frequency 

0 80 

MHz 

tw Pulse duration 

CLK high 

4 

ns 

CLK low 

6 

CLR or PRE low 

5 

tsu Setup time before CLKt 

CLR or PRE inactive 

6 

ns 


switching characteristics over recommended operating free-air temperature range (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

^max^ 




80 

MHz 

tPLH 

CLK 

Q 

Rl = 500 Q, Cl = 50 pF 

O) 

CD 

CM 

ns 

tPHL 

2 6 9 

tPLH 

^orCLR 

Q 

Rl = 500 Q, Cl = 50 pF 

3 7 12 

ns 

tPHL 

CM 

CO 

tsk(o) 

CLK 

Q 

Rl = 500Q, Cl= 10pFto30pF 

1 

ns 

^sk(p) 

CLK 

D 

O 

00 

Rl = 500Q, CL = 10pFto30pF 

1 

ns 

Q2 to Q7 

1.5 

tr 

4.5 

ns 

tf 

3.5 

ns 


t All typical values are at Vqq = 5 V, Ta = 25'’C. 

§ fmax minimum values are at Cl = 0 to 30 pR 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN74AS30S 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


I * Maximum Output Skew of 1 ns 
I • Maximum Pulse Skew of 1 ns 

• Center Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 

• Package Options include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mil DIPS 

description 

The SN74AS305 contains eight flip-flops 
designed to have low skew between outputs. 
The eight outputs {four in-phase with CLK and four 
out-o f-ph ase) toggle on successive CLK pulses. 
£RE and CLR inputs are provided to set the Q and 
Q outputs high or low independent of the CLK pin. 

The SN74AS305 has output and pulse skew 
parameters tsi<(o) and tsk(pj to guarantee 
performances as a clock driver when a 
divide-by-two function is required. 

The SN74AS305 is characterized for operation 
from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLR 

PRE 

CLK 

Q1-Q4 

Q5-Q8 

L 

H 

X 

L 

H 

H 

L 

X 

H 

L 

L 

L 

X 

Ht 

Ht 

H 

H 

L 

Qq 

Qo 

H 

H 

t 

Qo 

Qo 


tjhis configuration will not persist when PRE or CLR 


returns to its inactive (high) level. 


D3596, JUNE 1990 


D OR N PACKAGE 
(TOP VIEW) 



logic symbol* 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCT PREVIEW documents contain information on products In the 
formative or design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN74AS305 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


D3596, JUNE 1990 

logic diagram (positive logic) 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage, Vqq . 7 V 

Input voltage, Vj . 7 V 

Operating free-air temperature range: SN54AS305 .- 55°C to 150°C 

SN74AS305 . 0°Cto70°C 

Storage temperature range .....- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions 
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SN74AS305 

OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 


D3596, JUNE 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

1 TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

1 Vcc = 4.5V. 

l|=-18mA 

- 1.2 

V 

VOH 

1 Vcc = 4.5 V 

Vcc-2 


Vcc = 4.5 V. 

I0H=-24 mA 

2 

2.8 



VOL 

Vcc = 4.5 V. 

lOL = 48 mA 


0.3 

0.5 

V 

l| 

Vcc = 5.5 V. 

V| = 7.0 V 

0.1 

mA 

l|H 

Vcc = 5.5 V. 

V| = 2.7 V 

20 

\iA 

l|L 

Vcc = 5.5 V. 

V| = 0.4 V 

-0.5 

mA 

'0 

Vcc = 5.5 V. 

V| = 2.25 V 

-50 


-200 

mA 

icc 

Vcc = 5.5 V, 

See Note 1 


34 

55 

mA 


t All typical values are at Vqq = 5 V, Ta = 25°C . _ 

NOTE 1: Iqc 'S measured with CLK and PRE grounded, then with CLK and CLR grounded. 


timing requirements (see Note 2) 


PARAMETER 

MIN NOM MAX 

UNIT 

^clock Clock frequency 

0 100 

MHz 

tyj Pulse duration 

CLK high 

4 

ns 

CLK low 

5 

CLR or PRE low 

5 

tsu Setup time 

CLR or PRE inactive 

6 

ns 


switching characteristics over recommended operating free-air temperature range (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

^max^ 




100 

MHz 

tPLH 

CLK 

Q.Q 

Rl = 500 Q, 

2 

6 

8 

ns 

tPHL 

Cl = 50 pF, 

2 

6 

8 

tPLH 

P^ or CLR 

Q.Q 

Vcc = 4.5 V to 5.5 V 

3 

7 

10 

ns 

¥hl 


3 

7 

10 

tsk(o) 

CLK 

Q.Q 

Rl = 500 Q, 

1 


^sk(p) 

Cl = 50 pF, 

1 


tr or tf 



Vcc = 4.75 V to 5.25 V 

3 

ns 


^ fmax minimum values are at Cl = 0 to 30 pF. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


, Texas 
Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


6-41 


PRODUCT PREVIEW 






6-42 




7-1 

































ECL/TTL Translator Products 



7-2 



I • 10KH Compatible 

I * Open-Collector Outputs Drive Bus Lines or 
I Buffer Memory Address Registers 

I • ECL and TTL Control Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vqq, and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mii 
DIPS 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10KH 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the 
performance and density of ECL-to-TTL CPU/bus 
oriented functions such as memory address 
drivers, clock drivers, and bus- 
oriented receivers and transmitters while 
eliminating the need for three-state overlap 
protection. 

Two output enables, and OE2, are provided. 
These enable inputs are ANDed together with 
OE1 being ECL-compatible and OE2 being 
TTL-compatible. This offers the choice of controll¬ 
ing the outputs of the device from either a TTL or 
ECL signal environment. 

The SN10KHT5538 is characterized for operation 
from O'^C to 75°C. 


SN10KHT5538 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3491, MARCH 1990 


DW OR NT PACKAGE 
(TOP VIEW) 


Y1[ 

7 ^ 


]A1 

Y2[ 

2 

23 

] A2 

Y3[ 

3 

22 

] A3 

Y4[ 

4 

21 

] A4 

Vcc[ 

5 

20 

1 ^2 (TTL) 

GND[ 

6 

19 

]Vee 

GND[ 

7 

18 

] GND 

GND[ 

8 

17 

] (ECL) 

Y5[ 

9 

16 

] A5 

Y6[ 

10 

15 

] A6 

Y7[ 

11 

14 

]A7 

Y8[ 

12 

13 

] A8 


logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

OE1 bE2 

DATA 

INPUT 

A 

OUTPUT 

(TTL) 

Y 

H X 

X 

H 

X H 

X 

H 

L L 

L 

H 

L L 

H 

L 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN10KHT5538 

OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

D3491, MARCH 1990 

logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Supply voltage range, V^e . -SVtoOV 

Input voltage range (TTL) (see Note 1) .. - 1.2 V to 7 V 

Input voltage range (ECL) .. V^e to 0 V 

Input current range (TTL) . - 30 mA to 5 mA 

Current into any output in the low state .. 96 mA 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Operating temperature range . 0°C to 75°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN10KHT5538 
OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3491, MARCH 1990 


recommended operating conditions 


_I 

MIN 

NOM MAX 

UNIT 

Vcc 

TTL supply voltage 


4.5 

5 5.5 

V 

Vee 

ECL supply voltage 


-4.94 

-5.2 -5.46 

V 

V|H 

TTL high-level input voltage 


2 

V 

V|L 

TTL low-level input voltage 


0.8 

V 



0°C 

-1170 

-840 

mV 

V|H 

ECL high-level input voltage (see Note 2) 

25°C 

-1130 

-810 

mV 



75°C 

-1070 

-735 

mV 



0°C 

-1950 

-1480 

mV 

V|L 

ECL low-level input voltage (see Note 2) 

25“C 

-1950 

-1480 

mV 



75°C 

- 1950 

-1450 

mV 

VOH 

TTL high-level output voltage 


5.5 

V 

'OL 

TTL low-level output current 


48 

mA 

l|K 

TTL input clamp current 


- 18 

mA 

Ta 

Operating free-air temperature 


0 

75 

X 


NOTE 2: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
levels only. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

OE2 only 

Vcc = 4.5 V, 

Vee=-4.94 V, 

l| = -18 mA 


- 1.2 

V 

l| 

^2 only 

Vcc = 5.5 V, 

Vee =~ 5.46 V, 

V| = 7 V 


0.1 

mA 

l|H 

OE2 only 

Vcc = 5.5 V. 

Vee=-5.46 V, 

V| = 2.7 V 


20 

liA 

l|L 

^2 only 

Vcc = 5.5 V, 

Vee =“ 5.46 V, 

V| = 0.5 V 


-0.5 

mA 



Vcc = 5.5 V. 

Vee=-5.46 V, 

V|=-840V 

0°C 

350 


'IH 

A inputs and OE1 

Vcc = 5.5 V, 

Vee=-5.46 V, 

Vi=-810V 

25°C 

350 

fxA 



Vcc = 5.5 V. 

Vee =- 5.46 V, 

V|=-735V 

75°C 

350 







OX 

0.5 


l|L 

A inputs and OE1 

Vcc = 5.5 V. 

Vee=-5.46 V. 

V|=-1950 V 

25X 

0.5 

pA 






75X 

0.5 


lOH 

Vcc = 4.5 V. 

Vee=-4.94 V, 

Voh=5.5V 


250 

pA 

VoL 

Vcc = 4.5 V, 

Vee = -5.2 V ±5%, 

Iql = 48 mA 



0.38 

0.55 

V 

'CCH 

Vcc = 5.5 V. 

Vee =- 5.46 V 




66 

95 

mA 

'CCL 

Vcc = 5.5 V. 

Vee=-5.46 V 




79.5 

114 

mA 

lEE 

Vcc = 5.5 V, 

Vee=-5.46 V 




-23 

-33 

mA 

Ci 

Vcc = 5.5 V, 

Vee=-5.2 V 



5 

pF 

Co 

Vcc = 5.5 V, 

Vee=-5.2 V 



5 

pF 


t All typical values are at Vcc = 5 V, Vee = “ 5.2 V, T/\ = 25°C. 
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SN10KHT5538 

OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

D3491, MARCH 1990_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 s 500 Q 

UNIT 

MIN TYPt MAX 

tPLH 

Any A 

Y 

6.4 9.1 11.7 

ns 

tPHL 

2.7 4.9 7.2 

tPLH 

OE1 (ECL) 

Y 

7 10.1 13.3 

ns 

tPHL 

3.6 6.2 8.8 

tPLH 

OE2(TTL) 

Y 

6.5 9.1 11.6 

ns 

tPHL 

2.8 5.3 7.9 


t All typical values are at Vcc = 5 V, Vee = - 5.2 V, Ta = 25®C. 


NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 
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I • 100K Compatible 

I • Open-Collector Outputs Drive Bus Lines or 
I Buffer Memory Address Registers 

I • ECL and TTL Control Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcq, Vee, and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mii 
DIPS 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10OK signal 
environment and a TTL signal environment. This 
device is designed specifically to improve the 
performance and density of ECL-to-TTL CPU/bus 
oriented functions such as memory address 
drivers, clock drivers, and bus-oriented receivers 
and transmitters while eliminating the need for 
three-state overlap protection. 

Two output enables, OE1 and ^2, are provided. 
These enable inputs are ANDed together with 
OE1 being ECL-compatible and OE2 being 
TTL-compatible. This offers the choice of controll¬ 
ing the outputs of the device from either a TTL or 
ECL signal environment. 

The SN100KT5538 is characterized for operation 
from 0°C to 85°C. 


SN100KT5538 
OCTAL ECL-TO-HL TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3493. APRIL 1990 


DW OR NT PACKAGE 
(TOP VIEW) 



logic symbol^ 



+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

OEI OE2 

DATA 

INPUT 

A 

OUTPUT 

(TTL) 

Y 

H X 

X 

H 

X H 

X 

H 

L L 

L 

H 

L L 

H 

L 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily 
Include testing of all parameters. 
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SN100KT5538 

OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5Vto7V 

Supply voltage range, Vee . -SVtoOV 

Input voltage range (TTL) (see Note 1) . -1.2 V to 7 V 

Input voltage range (ECL) . Vee to 0 V 

Input current range (TTL) . - 30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Voltage applied to any output in the high state . - 0.5 V to Vcc 

Operating temperature range ... 0°C to 85°C 

Storage temperature range .- to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN100KT5538 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3493. APRIL 1990 


recommended operating conditions 



MIN NOM MAX 

UNIT 

^CC supply voltage 

4.5 5 5.5 

V 

Vee ECL supply voltage 

-4.2 -4.5 -4.8 

V 

ViH High-level input voltage 

TTL 

2 

V 

ECL (see Note 2) 

-1150 -840 

mV 

V|L Low-level input voltage 

TTL 

0.8 

V 

ECL (see Note 2) 

1 

GO 

O 

1 

CO 

o 

mV 

VoH TTL high-level output voltage 

5.5 

V 

Iql 'H'L low-level output current 

48 

mA 

l|K TTL input clamp current 

-18 

mA 

Ta Operating free-air temperature 

0 85 

“C 


NOTE 2: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
levels only. 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

ViK 

OE2 only 

Vcc = 4.5 V, 

Vee=-4.2 V, 

l| = -18mA 

-1.2 

V 

VOL 

VcC = 4.5V. 

Vee = -4.5 V± 0.3 V. 

lOL = 48 mA 

0.38 

0.55 

V 

l| 

bE2 only 

Vcc = 5.5 V, 

Vee=-4.8 V. 

< 

II 

< 

0.1 

mA 

l|H 

bE2 only 

Vcc = 5.5 V, 

Vee=-4.8 V. 

V| = 2.7 V 

20 

^A 

A inputs and OEI 

Vcc = 5.5 V, 

Vee=-4.8 V. 

V| = - 840 mV 

350 

l|L 

OE2 only 

Vcc = 5.5 V, 

Vee=“ 4.8 V, 

V| = 0.5 V 

-0.5 

mA 

A inputs and ^1 

Vcc = 5.5 V, 

Vee4.8 V. 

V|=-1810mV 

0.5 

fxA 

'OH 

Vcc = 4.5 V, 

Vee=-4.2 V, 

Voh = 5.5V 

250 

liA 

'CCH 

Vcc = 5.5 V, 

Vee=-4.8 V 


66 

95 

mA 

'CCL 

Vcc = 5.5 V, 

Vee=-4.8 V 


79.5 

114 

mA 

lEE 

Vcc = 5.5 V, 

Vee=-4.2 V 


-23 

-33 

mA 

Ci 

Vcc = 5.5 V, 

Vee=“4.5 V 


5 

PF 

Co 

Vcc = 5.5 V, 

Vee=“4.5 V 


5 

PF 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl 

R1 

R2 

= 50 pF, 
= 500 Q, 

= 500 0 


UNIT 




MIN 

TYP+ 

MAX 


tPLH 

Any A 


6.4 

9.1 

11.7 


tPHL 

Y 

2.7 

4.9 

7.2 

ns 

tPLH 

Oil (ECL) 


7 

10.1 

13.3 


tPHL 

Y 

3.6 

6.2 

8.8 

ns 

tPLH 

OE2(TTL) 


6.5 

9.1 

11.6 

ns 

tPHL 

Y 

2.8 

5.3 

7.9 


t All typical values are at Vqc = 5 V, Vee = - 4.5 V, T^ = 25°C. 

NOTE 3: Load circuit and voitage waveforms are shown in Section 1. 
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• 10KH Compatible 

• Open-Coiiector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• ECL and TTL Output-Enable Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcci Vee, and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mil 
DIPS 


SN10KHT5539 
OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3421, JANUARY 1990-REVISED OCTOBER 1990 


DW OR NT PACKAGE 
(TOP VIEW) 



description 

This octal ECL-to-TTL translator is designed to provide efficient translation between a 10KH signal environment 
and a TTL signal environment. This device is designed specifically to improve the performance and density of 
ECL-to-TTL CPU/bus-oriented functions such as memory-address drivers, clock drivers, and bus-oriented 
receivers and transmitters while eliminating the need for 3-state overlap protection. 

Two pins OE1 and OE2 are provided for output-enable control. These control inputs are ANDed together with 
OE1 being ECL-compatIble and OE2 being TTL-compatible. This offers the choice of controlling the outputs of 
the device from either a TTL or ECL signal environment. 

The SN10KHT5539 is characterized for operation from 0®C to 75°C. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

DATA 

INPUT 

OUTPUT 

CTTL) 

OE1 OE2 

A 

Y 

X H 

X 

H 

H X 

X 

H 

L L 

L 

L 

L L 

H 

H 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily 
include testing of all parameters. 
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logic symbol't^ 


17 


ECL/TTL 






I 

EN 

20 






I . r 


A1 

24 

ECL/TTL 


1 

23 






2 


22 




A3 



3 

21 







4 

16 



9 



MO 

15 



10 

A6 



14 



11 

A7 



13 



12 

A8 








Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


SN10KHT5539 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3421, JANUARY 1990-REVISED OCTOBER 1990 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Supply voltage range, . -SVtoOV 

Input voltage range; TTL (see Note 1) . - 1.2 V to 7 V 

ECL .. VEEtoOV 

Input current range, TTL . - 30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Operating free-air temperature range . 0°C to 75°C 

Storage temperature range .- 65°C to 150°C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN10KHT5539 

OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

D3421. JANUARY 1990-REVISED OCTOBER 1990_ 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc TTL supply voltage 

4.5 5 5.5 

V 

Vee ECL supply voltage 

- 4.94 - 5.2 - 5.46 

V 

V|H TTL high-level input voltage 

2 

V 

V|L TTL low-level input voltage 

0.8 

V 

V|H ECL high-level input voltaget 

Ta = 0°C 

-1170 -840 

mV 

Ta = 25‘’C 

1 

OJ 

o 

! 

00 

o 

Ta = 75^C 

-1070 -735 

V||_ ECL low-level input voltaget 

Ta = 0“C 

-1950 -1480 

mV 

Ta = 25°C 

-1950 -1480 

Ta = 75°c 

-1950 -1450 

Vqh TTL high-level output voltage 

5.5 

V 

IlK TTL input clamp current 

- 18 

mA 

Iql Low-level output current 

48 

mA 

Ta Operating free-air temperature range 

0 75 



t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K |OE2only 

Vcc = 4.5 V. Vee = -4.94 V, l|=-18mA 

-1.2 

V 

'OH 

Vcc = 4.5 V, Vee = - 4.94 V, Vqh = 5.5 V 

250 


VOL 

Vcc = 4.5 V, Vee =-5.2 V ±5%, Iql = 48 mA 

0.38 0.55 

V 

'1 

OE2 only 

Vcc = 5.5 V, Vee = - 5.46 V, V| = 7 V 

0.1 

mA 

nm 

OE2 only 

Vcc = 5.5 V. Vee = - 5.46 V, V| = 2.7 V 

20 

mA 

am 

OE2 only 

Vcc = 5.5 V, Vee =-5.46 V, V| = 0.5V 

-0.5 

mA 


A inputs and OE1 

Vcc = 5.5 V, Vee = - 5.46 V, V| = - 840 mV 

Ta = 0X 

350 

1^1 

Vcc = 5.5 V, Vee =-5.46 V, V|=-810mV 

Ta = 25»c 

350 

Vcc = 5.5 V, Vee = -5.46 V, V|=-735mV 

Ta = 75“C 

350 


A inputs and OE1 

Vcc = 5.5 V, Vee = -5.46 V, V|=-1950mV 

Ta = 0X 

0.5 


Ta = 25“C 

0.5 

Ta = 75X 

0.5 

'CCH 

Vcc = 5.5 V, Vee =-5.46 V 

63 91 


'COL 

Vcc = 5.5 V, Vee =-5.46 V 

79 114 


'EE 

Vcc = 5.5 V, Vee = -5.46 V 

- 22 - 32 

mA 

Ci 

Vcc = 5V, Vee = -5.2 V 

6 

PF 

Co 

Vcc = 5V, Vee = -5.2 V 

5 

pF 


t All typical values are at Vcc = 5 V, V^e = - 5.2 V, Ta = 25“C. 
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SN10KHT5539 
OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3421, JANUARY 1990-REVISED OCTOBER 1990 


switching characteristics over recommended ranges of operating suppiy voitage and free-air 
temperature (uniess otherwise noted) (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 =; 500 Q 

UNIT 

MIN TYPt MAX 

tPLH 

Any A 

Y 

6.2 9.3 12.4 

ns 

tPHL 

CO 

O) 

CO 

cvi 

tPLH 

OE1 (ECL) 

Y 

7.1 10.3 13.5 

ns 

tPHL 

3.2 5.8 8.4 

tPLH 

^2(TTL) 

Y 

6.5 9.5 12.4 

ns 

tPHL 

2.7 5.3 8 


t All typical values are at Vqq = 5 V, V^e = - 5.2 V, = 25'’C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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• 100K Compatible 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• ECL and TTL Output-Enable Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vqcj Veej and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mii 
DIPS 


SN100KT5539 
OCTAL ECL-TO-TTL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3422. JANUARY 1990-REVISED OCTOBER 1990 


DW OR NT PACKAGE 
(TOP VIEW) 



description 

This octal ECL-to-TTL translator is designed to provide efficient translation between a 100K signal environment 
and a TTL signal environment. This device is designed specifically to improve the performance and density of 
ECL-to-TTL CPU/bus-oriented functions such as memory-address drivers, clock drivers, and bus-oriented 
receivers and transmitters while eliminating the need for three-state overlap protection. 

Two pins OE1 and ^2 are provided for output-enable control. These control inputs are ANDed together with 
OE1 being ECL-compatible and OE2 being TTL-compatible. This offers the choice of controlling the outputs 
of the device from either a TTL or ECL signal environment. 

The SN100KT5539 is characterized for operation from 0°C to 85°C. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

DATA 

INPUT 

OUTPUT 

(TTL) 

OE1 OE2 

A 

Y 

H X 

X 

H 

X H 

X 

H 

L L 

L 

L 

L L 

H 

H 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not necessarily 
include testing of ail parameters. 
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SN100KT5539 
OCTAL ECL-TO-HL TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3422, JANUARY 1990-REVISED OCTOBER 1990 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . - 0.5 V to 7 V 

Supply voltage range, Vee . -SVtoOV 

Input voltage range: TTL (see Note 1) . - 1.2 V to 7 V 

ECL . VEEtoOV 

Input current range: TTL . - 30 mA to 5 mA 

Voltage applied to any output in the high state . - 0.5 V to Vcc 

Current into any output in the low state . 96 mA 

Operating free-air temperature range . 0°C to 85°C 

Storage temperature range .- 65°C to 150®C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the Input current ratings are observed. 
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SN100KT5539 

OCTAL ECL-TO-m TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 

D3422, JANUARY 1990-REVISED OCTOBER 1990 


recommended operating conditions 


I 

MIN 

NOM MAX 

ISEISi 

Vcc 

TTL supply voltage 

4.5 

5 5.5 

V 

vee 

ECL supply voltage 

-4.2 

-4.5 -4.8 

V 

V|H 

TTL high-level input voltage 

2 

V 

V|L 

TTL low-level input voltage 

0.8 

V 

V|H 

ECL high-level input voltage^ 

-1150 

-840 

■jjQi 

V|L 

ECL low-level input voltaget 

-1810 

-1490 

KOI 

VOH 

TTL high-level output voltage 

5.5 

V 

'OL 

TTL low-level output current 

48 


l|K 

TTL input clamp current 

-18 


Ta 

Operating free-air temperature range 

0 

85 



t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only, 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* 

MAX 

UNIT 


OE2 only 

Vcc = 4.5 V, 

Vee=-4.2 V, 

l| = -18mA 

-1.2 

V 

•oh 

Vcc = 4.5 V, 

Vee=-4.2 V, 

Voh = 5.5V 

250 

^A 

VOL 

Vcc = 4.5 V, 

Vee = -4.5V±0.3V, 

Iql = 48 mA 

0.38 

0.55 

SI 

BHHi 

^2 only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 7V 

0.1 

IIIIQQIIIIII 

■■ 

^2 only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 2.7 V 

20 

pA 


A inputs and OE1 

Vcc = 5.5 V. 

Vee=-4.8 V. 

V|=-840 mV 

350 

pA 


OE2 only 

Vcc = 5.5 V. 

Vee=-4.8 V, 

V| = 0.5V 

-0.5 

mA 

•IL 

A inputs and OE1 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = -1810mV 

0.5 

pA 

•CCH 

Vcc = 5.5 V, 




HI 

moQiiii 

•CCL 

Vcc = 5.5 V, 




114 

mA 

•ee 

Vcc = 5.5 V, 

Vee=-4.2 V 


-22 

-32 

nmujni 

Ci 

O 

II 

at 

_< 

Vee=“ 4.5 V 


6 

PF 

Co 

Vcc = 5V. 

Vee=“4.5 V 


5 

PF 


t All typical values are at Vcc = 5 V, = - 4.5 V, T>\ = 25°C. 
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SN100KT5539 
OCTAL ECL-TO-m TRANSUTOR 
WITH OPEN-COLLECTOR OUTPUTS 

_D3422. JANUARY 1990-REVISED OCTOBER 1990 


switching characteristics over recommended ranges of supply voltage and operating free-aIr 
temperature (unless otherwise noted) (see Note 2) 


PARAMETER 

FROM 

ONPUT) 

TO 

(OUTPUT) 

C|_ s 50 pF, 

R1 s 500 Q, 

R2 r 500 0 

UNIT 

MIN TYPt MAX 

tPLH 

Any A 

Y 

6.2 9.3 12.4 

ns 

tPHL 

— H 

tPLH 

(ECL) 

Y 

7.1 10.3 13.5 

ns 

tPHL 

3.2 5.8 8.4 

fPLH 

OE2(TTL) 

Y 

6.5 9.5 12.4 

ns 

fPHL 

2.7 5.3 8 


t All typical values are at Vcq = 5 V, Vee = ~ 4.5 V, Ta = 25°C. 

NOTE 2; Load circuit and voltage waveforms are shown In Section 1. 
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I * 10KH Compatible 
I • ECL and TTL Control Inputs 

• Inverting Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin Vcc> Vee> and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mll 
DIPS 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10KH ECL 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the 
performance and density of ECL-to-TTL 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, OE1 and OE2, are 
provided. These control inputs are ANDed 
together with OE1 being ECL compatible and OE2 
being TTL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTL or ECL signal environment. 

The SN10KHT5540 is characterized for operation 
from 0°C to 75°C. 


SN10KHT5540 
OCTAL ECL-TO-TTL TRANSUTOR 
WITH 3-STATE OUTPUTS 

_D3392, DECEMBER 1989 


DW OR NT PACKAGE 
(TOP VIEW) 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE STD 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

DATA 

INPUT 

OUTPUT 

(TTL) 

CM 

UJ 

O 

ui 

O 

A 

Y 

X H 

X 

Z 

H X 

X 

Z 

L L 

L 

H 

L L 

H 

L 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily Include testing of ail parameters. 
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OCTAL ECL-TO-HL TRANSUTOR 
WITH 3-STATE OUTPUTS 
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SN10KHT5540 

OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

D3392, DECEMBER 1989_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Supply voltage range, . -SVtoOV 

Input voltage range (TTL) (see Note 1) . ~ 1.2 V to 7 V 

Input voltage range (ECL) . V^e to 0 V 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Input current range (TTL) . - 30 mA to 5 mA 

Current into any output in the low state ... 96 mA 

Operating free-air temperature range . 0°C to 75®C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc TTL supply voltage 

4.5 5 5.5 

V 

Vee ECL supply voltage 

-4.94 -5.2 -5.46 

V 

V|H TTL high-level input voltage 

2 

V 

V|i_ TTL low-level input voltage 

0.8 

V 

V|H^ ECL high-level input voltage 

> 

>1 

o 

d 

-1170 -840 

mV 

Ta = 25 “C 

-1130 -810 

Ta = 75“C 

-1070 -735 

V||_+ ECL low-level input voltage 

Ta = 0°C 

1 

CO 

cn 

o 

1 

CD 

O 

mV 

Ta = 25°C 

-1950 -1480 

Ta = 75X 

-1950 -1450 

I IK TTL input clamp current 

-18 

mA 

Iqh High-level output current 

-15 

mA 

Iql Low-level output current 

48 

mA 

Ta Cperating free-air temperature 

in 

h- 

o 

“C 


+ The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
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SN10KHT5540 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

_P3392, DECEMBER 1989 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

I ^2 only 

Vcc = 4.5 V, Vee=- 4.94 V, l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V. Vee = -5.2V±5%, loH = -3mA 

2.4 3.3 

V 

Vcc = 4.5 V, Vee = -5.2V±5%, loH=-15mA 

2 3.1 

VOL 

Vcc = 4.5 V. Vee=- 5.2V±5%. loL = 48mA 

0.38 0.55 

V 

'1 

OE2 only 

Vcc = 5-5 V, Vee = - 5.46 V, V| = 7 V 



IIH 

^2 only 

Vcc = 5.5 V, Vee =-5.46 V, V| = 2.7V 

20 

mA 

1|L 

OE2 only 

Vcc = 5.5 V, Vee = - 5.46 V, V| = 0.5 V 

-0.5 

mA 

l|H 

Data inputs and OE1 

Vcc = 5.5 V. Vee = - 5.46 V, Vi = -840mV 

Ta = 0°C 

350 

IxA 

Vcc = 5.5 V, Vee =- 5.46 V, V| = -810mV 

Ta = 25°c 

350 

Vcc = 5.5 V, Vee =- 5.46 V, V|=-735mv 

Ta = 75°c 

350 

l|L 

Data inputs and OE1 

Vcc = 5.5 V, Vee =- 5.46 V, V| = -1950mV 

Ta = o.c 

0.5 

pA 

Ta = 25°c 

0.5 

Ta = 75°c 

0.5 

'OZH 

Vcc = 5.5 V, Vee = - 5.46 V, Vq = 2.7 V 

50 

pA 

lOZL 

Vcc = 5.5 V, Vee = - 5.46 V, Vq = 0.5 V 

-50 

pA 

•os* 

Vcc = 5.5 V, Vee = - 5.46 V, Vq = 0 

-100 -225 

mA 

•CCH 

Vcc = 5.5 V, Vee = -5.46 V 

67 97 

mA 

•CCL 

Vcc = 5.5 V, Vee =- 5.46 V 


mA 

'ccz 

Vcc = 5.5 V, Vee = -5.46 V 


mA 

'EE 

Vcc = 5.5 V, Vee = -5.46 V 

- 23 - 33 

mA 

Ci 

Vcc = 5 V, Vee = " 5.2 V 

5 

PF 

Co 

VcC = 5V, Vee = -5.2V 

7 

PF 


t All typical values are at Vqc = 5 V, V^e = - 5.2 V, = 25°C. 

^ Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended ranges of operating free-air temperature and supply 
voltage (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q 

UNIT 

MIN TYPt MAX 

tPLH 

A 

Y 

1.6 3.9 6.4 

ns 

tPHL 

1.6 4.2 6.4 

tPZH 

^1 

Y 

2.4 4.5 6.9 

ns 

tpZL 

3.5 5.9 8.7 

tPHZ 

OE1 

Y 

00 

C\j 

iri 

00 

c\i 

ns 

tPLZ 

2.2 4.6 8 

tpZH 

OE2 

Y 

1.4 3.3 6.1 

ns 

^PZL 

2.5 4.7 7.9 

tpHZ 

^2 

Y 

1.6 4.1 6.5 


tPLZ 

0.7 3.3 6.4 


t All typical values are at Vcc = 5 V, V^e = - 5.2 V, = 25'’C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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I • 100K Compatible 

I • Inverting Outputs 

• ECL and TTL Control Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin Vcc> V^e, and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Inciude “Smail Outilne” 
Packages and Standard Piastic 300-mil 
DIPS 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10OK ECL 
signal environment and a TTL signal environment 
This device is designed specifically to improve the 
performance and density of ECL-to-TTL 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, and OE2, are 
provided. These control inputs are ANDed 
together with OE1 being ECL compatible and OE2 
being TTL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTL or ECL signal environment 

The SN100KT5540 is characterized for operation 
from 0°C to 85°C. 


SN100KT5540 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

D3393, DECEMBER 1989 


DW OR NT PACKAGE 
(TOP VIEW) 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

DATA 

INPUT 

OUTPUT 

TTL 

OE1 OE2 

A 

Y 

X H 

X 

Z 

H X 

X 

z 

L L 

L 

H 

L L 

H 

L 
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SN100KT5540 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

^_ D3393, DECEMBER 1989 

logic diagram (positive logic) 

A1 

A2 

A3 

A4 

OE1 
OE2 

A5 

A6 

A7 

A8 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5Vto7V 

Supply voltage range, ...- 8 V to 0 V 

Input voltage range; TTL (see Note 1) . -1.2Vto7V 

ECL ... VEEtoOV 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Input current range (TTL) . - 30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Operating free-air temperature range . 0°C to 85°C 

Storage temperature range ... - 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


, Te:xas ^ 
Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 



7-23 
















SN100KT5540 

OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

D3393. DECEMBER 1989__ 


recommended operating conditions 






Vcc 

TTL supply voltage 

4.5 

5 5.5 

V 

Vee 

ECL supply voltage 

-4.2 

-4.5 -4.8 

V 

V|H 

TTL high-level input voltage 

2 

V 

V|L 

TTL low-level input voltage 

0.8 

V 

V|H 

ECL high-level input voltaget 

-1150 

-840 

■Esm 

V|L 

ECL low-level input voltaget 

-1810 

-1490 

UQH 

l|K 

TTL input clamp current 

-18 

mA 

'OH 

High-level output current 

-15 

mA 

'OL 

Low-level output current 

48 

mA 

ta 

Operating free-air temperature 

0 


°C 


t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

wmm 

wma 


V|K 

OE2 only 

Vcc = 4.5V, 

Vee=-4.2 V, 

l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5V, 

Vee = -4.5V±0.3V, 

IQH = - 3 mA 

2.4 

3.3 


V 

Vcc = 4.5 V, 

Vee = -4.5 V± 0.3 V, 

Iqh =- ■'5 mA 

2 

3.1 


VOL 

Vcg = 4.5V, 

Vee = ~4.5V±0.3V. 

Iql = 48 mA 


0.38 

0.55 

V 

l| 

OE2 only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 7V 

0.1 

mA 

l|H 

OE2 only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 2.7V 

20 

jiA 

l|L 

OE2 only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 0.5V 

-0.5 

mA 

l|H 

Data inputs and ^1 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V|h=- 840 mV 

350 

fxA 

l|L 

Data inputs and ^1 

Vcc = 5.5 V, 

Vee=-4.8 V, 

ViL = -1810mV 

0.50 

liA 

•OZH 

Vcc = 5.5 V, 

Vee=“ 4.8 V, 

Vo = 2.7 V 

50 

jiA 

'OZL 

Vcc = 5.5 V. 

Vee=“ 4.8 V, 

Vo = 0.5 V 

-50 

jiA 

'os^ 

Vcc = 5.5 V, 

Vee=-4.8 V, 

> 

o 

II 

-100 


-225 

mA 

'CCH 

Vcc = 5.5 V, 

Vee=-4.8 V 



67 

97 

mA 

'CCL 

Vcc = 5.5 V. 

Vee=-4.8 V 



84 

120 

mA 

'ccz 

Vcc = 5.5 V, 

Vee=-4.8 V 



81 

116 

mA 

'EE 

Vcc = 5.5 V. 

Vee=-4.8 V 



-22 

-33 

mA 

Ci 

o 

II 

oi 

.< 

Vee = 4.5 V 


5 

PF 

Co 

Vcc = 5 V. 

Vee = 4.5 V 


7 

PF 


+ All typical values are at Vqq = 5 V, Vee = - 4.5 V, Ta = 25“C. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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SN100KT5540 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

_D3393. DECEMBER 1989 


switching characteristics over recommended ranges of supply voltage and operating free-aIr 
temperature (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 s 500 Q, 

R2 = 500 Q 

UNIT 

MIN TYPt MAX 

tPLH 

A 

Y 

1.6 3.9 6.4 

ns 

tPHL 

1.6 4.2 6.4 

tPZH 


Y 

2.4 4.5 6.9 

ns 

tpZL 

3.5 5.9 8.7 

tPHZ 


Y 

2.8 5.2 8.1 

ns 

tPLZ 

2.2 4.6 8 

tpZH 

M2 

Y 

1.4 3.3 6.1 

ns 

tpZL 

2.5 4.7 7.9 

tPHZ 

^2 

Y 

1.6 4.1 6.5 

ns 

tPLZ 

0.7 3.3 6.4 


t All typical values are at Vqc = 5 V, Vee = - 4.5 V, = 25°C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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I • 10KH Compatible 
I * ECL and TTL Control Inputs 
I * Noninverting Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin Vccj and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options include “Small Outline” 
Packages and Standard Plastic 300-mil 
DIPS 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10KH ECL 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the 
performance and density of ECL-to-TTL 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, OE1 and OE2, are 
provided. These control Inputs are ANDed 
together with OE1 being ECL compatible and OE2 
being TTL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTL or ECL signal environment. 

The SN10KHT5541 is characterized for operation 
from 0°C to 75°C. 


SN10KHT5541 
OCTAL ECL-TO-HL TRANSUTOR 
WITH 3-STATE OUTPUTS 

D3370, OCTOBER 1989-REVISED OCTOBER 1990 


DWOR NT PACKAGE 
crop VIEW) 



logic symbolt 



tjhls symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

DATA 

INPUT 

OUTPUT 

(TTL) 

OE1 OE2 

A 

Y 

X H 

X 

Z 

H X 

X 

z 

L L 

L 

L 

L L 

H 

H 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN10KHT5541 

OCTAL ECL-TO-TTL TRANSUTOR 
WITH 3-STATE OUTPUTS 

D3370. OCTOBER 1989-REVISED OCTOBER 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vqq . - 0.5 V to 7 V 

Supply voltage, Vee . -SVtoOV 

Input voltage (TTL) (see Note 1) .. -1.2 V to 7 V 

Input voltage (ECL) . Vee to 0 V 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state .. - 0.5 V to Vqq 

Input current (TTL) .! - 30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Operating free-air temperature range . 0°C to 75®C 

Storage temperature range ..- 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc TTL supply voltage 

4.5 5 5.5 

V 

Vee ECL supply voltage 

-4.94 -5.2 -5.46 

V 

V|n TTL high-level input voltage 

2 

V 

V|L TTL low-level input voltage 

0.8 

V 

Vii-jt ECL high-level input voltage 

Ta = 0°C 

I 

o 

I 

00 

o 

mV 

Ta = 25 °c 

-1130 -810 

Ta = 75°C 

-1070 -735 

V|L^ ECL low-level input voltage 

Ta = 0“C 

o 

00 

-si- 

I 

O 

lO 

o> 

1 

mV 

Ta = 25°C 

-1950 -1480 

Ta = 75°C 

-1950 -1450 

l|K TTL input clamp current 

-18 

mA 

Iqh High-level output current 

-15 

mA 

Iql Low-level output current 

48 

mA 

T/\ Operating free-air temperature 

0 75 

X 


+ The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
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SN10KHT5541 
OCTAL ECL-TO-HL TRANSLATOR 
WITH 3-STATE OUTPUTS 

_D3370, OCTOBER 1989-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPT MAX 

UNIT 

V|K 

bE2 only 

Vcc = 4.5 V, Vee =-4.94 V, l|=-18mA 

-1.2 

V 

l| 

bE2 only 

Vcc = 5.5 V, Vee = - 5.46 V, V| = 7 V 

0.1 

mA 

l|H 

OE2 only 

Vcc = 5.5 V, Vee =- 5.46 V, V| = 2.7V 

20 

liA 

l|L 

bE2 only 

Vcc = 5.5 V, Vee =- 5.46 V, V| = 0.5V 

-0.5 

mA 

l|H 

Data inputs and OEI 

Vcc = 5.5 V, Vee = -5.46 V, V| = -840mV 

Ta = 0"C 

350 

HA 

Vcc = 5.5 V, Vee = - 5.46 V, V|=-810mV 

Ta = 25°c 

350 

Vcc = 5.5 V, Vee =- 5.46 V, V|=-735mV 

Ta = 75“C 

350 

l|L 

Data inputs and OEI 

Vcc = 5.5 V, Vee =- 5.46 V, V|=-1950mV 

II 

o 

6 

0.5 

fxA 

Ta = 25°c 

0.5 

Ta = 75“C 

0.5 

Vqh 

Vcc = 4.5 V, Vee = - 5.2 V ±5%, IOH = -3mA 

2.4 3.3 

V 

Vcc = 4.5 V, Vee = - 5.2 V ±5%, IOH = -15mA 

2 3.1 

VOL 

Vcc = 4.5 V, Vee =- 5.2 V ±5%. IOL = 48mA 

0.38 0.55 

V 

'OZH 

Vcc = 5.5 V, Vee = - 5.46 V, Vq = 2.7 V 

50 

fxA 

•OZL 

Vcc = 5.5 V, Vee =- 5.46 V. Vo = 0.5V 

-50 

fxA 

lOS^ 

Vcc = 5.5 V, Vee = -5.46 V, Vo = 0 

-100 -225 

mA 

•CCH 

Vcc = 5.5 V, Vee = -5.46 V 

64 97 

mA 

'CCL 

Vcc = 5.5 V, Vee =- 5.46 V 

80 120 

mA 

'ccz 

Vcc = 5.5 V, Vee =-5.46 V 

77 116 

mA 

lEE 

Vcc = 5.5 V, Vee =- 5.46 V 

- 22 - 33 

mA 

Ci 

Vcc = 5V, Vee = -5.2V 

5 

PF 

Cq 

VCC = 5V, Vee =- 5.2 V 

7 

PF 


t All typical values are at Vqq = 5 V, = - 5.2 V, T/^ = 25°C. 

i Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended ranges of operating free-air temperature and suppiy 
voitage (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q 

UNIT 

MIN TYP+ MAX 

tPLH 

A 

Y 

1.7 4 6.2 

ns 

tpHL 

1.6 4 6.2 

tpZH 

OEI 

Y 

2.6 4.7 6.7 

ns 

tpZL 

3.2 5.9 8.5 

tpHZ 

OEI 

Y 

2.9 5.4 7.8 

ns 

¥lz 

1.9 4.9 7.8 

tpZH 

bE2 

Y 

1.7 4 6.2 

ns 

tpZL 

2.5 5.1 7.7 

tPHZ 

bE2 

Y 

2.1 4.3 6.4 

ns 

tPLZ 

1.1 3.7 6.3 


t All typical values are at Vcc = 5 V, Vee = - 5.2 V, Ta = 25‘’C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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I * 100K Compatible 

I • ECL and TTL Control Inputs 

• Noninverting Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin Vq^, Vge, and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mil 
DIPS 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10OK ECL 
signal environment to a TTL signal environment. 
This device is designed specifically to improve 
the performance and density of ECL-to-TTL 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, and ^2 are 
provided. These control inputs are ANDed 
together with OE1 being ECL compatible and OE2 
being TTL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTL or ECL signal environment. 

The SN100KT5541 is characterized for operation 
from 0°C to 85°C. 


SN100KT5541 
OCTAL ECL-TO-HL TRANSUTOR 
WITH 3-STATE OUTPUTS 

_D3384, NOVEMBER 1989-REVISED MAY 1990 


DW OR NT PACKAGE 
(TOP VIEW) 



logic symbolt 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

DATA 

INPUT 

OUTPUT 

(TTL) 

OE1 OE2 

A 

Y 

X H 

X 

Z 

H X 

X 

z 

L L 

L 

L 

L L 

H 

H 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas instruments standard warranty. Production 
processing does not necessariiy include testing of all 
parameters. 
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SN100KT5541 

OCTAL ECL-TO-HL TRANSLATOR 
WITH 3-STATE OUTPUTS 

D3384. NOVEMBER 1989-REVISED MAY 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5Vto7V 

Supply voltage range, Vee . -SVtoOV 

Input voltage range (TTL) (see Note 1) .. -1.2 V to 7 V 

Input voltage range (ECL) . Vee to 0 V 

Voltage applied to any output in the high state . - 0.5 V to Vqc 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Input current range (TTL) . - 30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Operating free-air temperature range ... 0°C to 85°C 

Storage temperature range .- 65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 


---.-...... 1 

MIN 

NOM MAX 

UNIT 

Vcc 

TTL supply voltage 

4.5 

5 5.5 

V 

Vee 

ECL supply voltage 

-4.2 

-4.5 -4.8 

V 

V|H 

TTL high-level input voltage 

2 

V 

V|L 

TTL low-level input voltage 

0.8 

V 

V|H 

ECL high-level input voltage^ 

-1150 

-840 

HQH 

V|L 

ECL low-level input voltagef^ 

-1810 

-1490 

mV 

l|K 

TTL input clamp current 

-18 

mA 

*OH 

High-level output current 

-15 

mA 

'OL 

Low-level output current 

48 

mA 

Ta 

Operating free-air temperature 

0 

85 

°C 


f The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
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SN100KT5541 
OCTAL ECL-TO-TTL TRANSUTOR 
WITH 3-STATE OUTPUTS 

_D3384, NOVEMBER 1989-REVISED MAY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

OE2 only 

Vcc = 4.5 V, 

Vee=-4.2 V, 

l|=-18mA 

-1.2 

V 

l| 

OE2 only 

Vcc = 5.5 V. 

Vee=-4.8 V, 

V| = 7V 

0.1 

mA 

l|H 

OE2 only 

Vcc = 5.5 V. 

Vee=-4.8 V, 

V| = 2.7V 

20 

mA 

l|L 

OE2 only 

Vcc = 5.5 V. 

Vee=-4.8 V, 

V| = 0.5V 

-0.5 

mA 

l|H 

Data inputs and OE1 

Vcc = 5.5 V. 

Vee=-4.8 V, 

V|h=- 840 mV 

350 

mA 

l|L 

Data inputs and OE1 

Vcc = 5.5 V, 

Vee=-4.8 V. 

ViL = -1810mV 

0.50 

mA 

VOH 

Vcc = 4.5 V, 

Vee = -4.5 V± 0.3 V, 

IOH=-3mA 

2.4 

3.3 



Vcc = 4.5 V, 

Vee = -4.5 V± 0.3 V. 

IOH = - ■•5 mA 

2 

3.1 



VOL 

Vcc = 4.5 V, 

Vee = -4.5V±0.3V. 

•OL = 48 mA 


0.38 

0.55 

V 

'OZH 

Vcc = 5.5 V, 

Vee=-4.8 V, 

Vq = 2.7 V 

50 

(iA 

•OZL 

Vcc = 5.5 V. 

Vee=-4.8 V, 

Vq = 0.5 V 

-50 

^A 

•os* 

Vcc = 5.5 V, 

Vee=-4.8 V, 

> 

o 

II 

O 

> 

-100 


-225 

mA 

•CCH 

Vcc = 5.5 V, 

Vee=-4.8 V 



64 

97 

mA 

•CCL 

Vcc = 5.5 V. 

Vee = -4.8 V 



80 

120 

mA 

•ccz 

Vcc = 5.5 V, 

Vee=-4.8 V 



77 

116 

mA 

•ee 

Vcc = 5.5 V, 

Vee=-4.8 V 



-22 

-33 

mA 

Ci 

Vcc = 5V, 

Vee = 4.5 V 


5 

PF 

Co 

Vcc = 5V, 

Vee = 4.5 V 


7 

PF 


t All typical values are at Vqq = 5 V, Vee = - 4.5 V, Ta = 25'’C. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q 

UNIT 

MIN TYPt MAX 

fPLH 

A 

Y 

1.7 4 6.2 

ns 

tPHL 

1.6 4 6.2 

fpZH 

^1 

Y 

2.6 4.7 6.7 

ns 

tpZL 

3.2 5.9 8.5 

fPHZ 

OE1 

Y 

2.9 5.4 7.8 

ns 

fPLZ 

1.9 4.9 7.8 

fPZH 

OE2 

Y 

1.7 4 6.2 

ns 

fpZL 

2.5 5.1 7.7 

fPHZ 

OE2 

Y 

2.1 4.3 6.4 

ns 

fPLZ 

1.1 3.7 6.3 


t All typical values are at Vcc = 5 V, Vee = - 4-5 V, Ta = 25‘’C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN10KHT5542, SN10KHTS543 
OCTAL TTL TO-ECL TRANSLATORS WITH OUTPUT ENABLE 


I • 10KH Compatible 
I • ECL and TTL Control Inputs 
I • P*N-P Inputs Reduce DC Loading 

• Flow-Through Architectures Optimizes PCB 
Layout 

• Center Pin VcC' Vee and GND 
Configurations Minimize High-Speed 
Switching Noise 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include ''Small Outline" 
Packages and Standard Plastic 300-mil DIPs 

description 

These octal TTL-to-ECL translators are designed 
to provide efficient translation between a TTL 
signal environment and a lOKH ECL signal 
environment. The designer has a choice of 
inverting ('5542) or true {'5543) outputs. Two 
pins, OE1 and OE2, are provided for output 
enable control. These control inputs are negative 
ANDed together, with OE1 being ECL compatible 
and OE2 being TTL compatible. This offers the 
choice of controlling the outputs of the device 
from either a TTL or ECL signal environment. The 
outputs, when disabled, go to a normal ECL logic 
low level. 

The SN10KHT5542 and SN10KHT5543 are 
characterized for operation from 0°C to 75 °C. 


D3136, AUGUST 1988-REVISED DECEMBER 1988 


DW OR NT PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 



logic symbols'!' 

SN10KHT5542 SN10KHT5543 



tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications por the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN10KHTS542, SN10KHT5543 
OCTAL TTL-TO-ECL TRANSLATORS WITH OUTPUT ENABLE 

D3136, AUGUST 1988-REVISED DECEMBER 1988 


logic diagrams (positive logic) 

SN10KHT5542 



SN10KHT5543 



absolute maximum ratings over operating ambient temperature range (unless otherwise noted) 


Supply voltage range, Vcc . -0.5 V to 7 V 

Supply voltage range, Vee . -SVtoOV 

Input voltage range (TTL) (See Note 1)... -1.2V to 7V 

Input voltage range (ECL). Vee to 0 V 

Input current range (TTL). -30 mA to 5 mA 

Operating ambient temperature range. 0°C to 75°C 

Storage temperature range . -65°C to 150°C 


tStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions (see Note 2) 



MIN NOM MAX 

UNIT 

Vcc TTL supply voltage 

4.5 5.0 5.5 

v 

Vee supply voltage 

-4.94 -5.2 -5.46 

V 

V|H TTL high-level input voltage 

2 

V 

V|H ECL high-level input voltage* 

O'^C 

o 

00 

o 

mV 

25'’C 

w 

O 

1 

00 

o 

75°C 

-1070 -735 

V|L TTL low-level input voltage | 

0.8 

v 

V|L ECL low-level input voltage* 

0°C 

-1950 -1480 

mV 

25‘>C 

-1950 -1480 

75°C 

-1950 -1450 

l|K TTL input clamp current 

-18 

mA 

T/\ Operating ambient temperature (see Note 3) 

0 75 

°C 


*The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels and temperature only. 

NOTES: 2. If unused, OE1 should be tied directly to -2 V. 

3: Each 10KH series circuit has been designed to meet the dc specifications shown in the electrical characteristics table after 
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board, and transverse 
air flow greater than 500 linear ft/min is maintained. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


7-35 













SN10KHT5542 

OCTAL TTL-TO-ECL TRANSLATOR WITH OUTPUT ENARLE 

D3136, AUGUST 1988-REVISED DECEMBER 1988 


electrical characteristics over recommended operating ambient temperature range (unless otherwise 
noted) (see Note 2) 



switching characteristics over recommended ranges of operating ambient temperature and supply 
voltage (unless otherwise noted) (see Note 4) 



^ All typical values are at S/qC = 5 V, V^e = -5.2 V, = 25 °C. 

*The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels and temperature only. 

NOTES: 2. Each 10KH series circuit has been designed to meet the dc specifications shown in the electrical characteristics table after 
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse 
air flow greater than 500 linear ft/min is maintained. 

3. Outputs are terminated through a 50-Q resistor to -2 V. 

4. Load circuit and switching waveforms are shown in Section 1. 
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SN10KHT5543 

OCTAL TTL-TO ECL TRANSLATOR WITH OUTPUT ENARLE 

D3136, AUGUST 1988-REVISED DECEMBER 1988 


electrical characteristics over recommended operating ambient temperature range (unless otherwise 
noted) (see Note 2) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K 

A inputs and QE2 

Vcc = 4-5 V, Vee= -4.94 V, l|=-18mA 

-1.2 

V 

l| 

A inputs and 5E2 

Vcc = 5.5 V, Vee = -5.46 V, V| = 7 V 

0.1 

mA 

l|H 

A inputs and (5E2 

Vcc = 5.5 V, Vee = -5.46 V, V| = 2.7 V 

20 

/xA 

OEI only 

Vcc = 5.5 V, Vee = -5.46 V, V| = -840 mV 

0“C 

350 

Vcc = 5.5 V, Vee = -5.46 V, V| - -810 mV 

25 °C 

350 

Vcc = 5.5 V, Vee = -5.46V, V| = -735 mV 

75°C 

350 

l|L 

A inputs and 0E2 

Vcc = 5.5 V, Vee = -5.46 V, V| = 0.5 V 

-500 

mA 

only 

Vcc = 5.5 V, Vee = -5.46V, V| = -1950 mV 

0°C 

0.5 

25 °C 

0.5 

75°C 

0.5 

VOH* 

Vcc = 4.5 V, Vee = -5.2 V, ±5%, See Note 3 

0°C 

-1020 -840 

mV 

25°C 

-980 -810 

75 °C 

-920 -735 

VOL* 

Vcc = 4.5 V, Vee = -5.2 V, ±5%, See Note 3 

0°C 

-1950 -1630 

mV 

25°C 

-1950 -1630 

75 “C 

-1950 -1600 

•CCH 

Vcc = 5.5 V, Vee = -5.46 V 

17 25 

mA 

ICCL 

Vcc = 5.5 V, Vee = -5.46 V 

15 22 

mA 

•ee 

Vcc = 5.5 V, Vee = -5.46 V 

-77 -111 

mA 

Ci 

Vcc = 5 V, Vee = -5.2 V, f = 10 MHz 

5 

PF 


switching characteristics over recommended ranges of operating ambient temperature and supply 
voltage (unless otherwise noted) (see Note 4) 


PARAMETER 

FROM (INPUT) 

TO (OUTPUT) 

MIN TYPt MAX 

UNIT 

tPLH 

Any A 

Y 

0.1 1.5 3 

ns 

tPHL 

0.1 1.5 3.3 

tPLH 

0E1 (ECL) 

Y 

0.6 2.2 4.3 

ns 

tPHL 

0.5 2.4 4.3 

tPLH 

OE2 (TTL) 

Y 

0.7 2.2 4.4 

ns 

tPHL 

0.5 2.6 4.7 

tr 


Y 

1.5 

ns 

tf 

1.5 


^All typical values are at Vqc = 5 V, = -5.2 V, = 25°C. 

^The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels and temperature only. 

NOTES: 2. Each 10KH series circuit has been designed to meet the dc specifications shown in the electrical characteristics table after 
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse 
air flow greater than 500 linear ft/min is maintained. 

3. Outputs are terminated through a 50-0 resistor to -2 V. 

4. Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT PREVIEW 



ECL and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vqc> and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Inciude “Small Outline” 
Packages and Standard Plastic 300-mil 
DIPS 


description 


The SN10KHT5562 and SN100KT5562 are 
noninverting TTiyECL transceivers designed to 
translate signals between ECL and TTL 
environments. The A port (TTL port) is designed 
to source 15 mA and sink 48 mA. The B port (ECL 
port) is designed to drive a 50-Q load terminated 
to -2 V. 

The A and B ports have complementary output- 
enable inputs, both of which are ECL-compatible. 
When the A-port output enable (GBA) is high, the 
device transmits data from the B bus to the A bus. 
When GBA is low, the A ou^uts are in the 
high-impedance state. When GAB is iow, the 
deviceJ^ansmits data from the A bus to the B bus; 
when GAB is high, the B outputs are in the 
high-impedance state. 

When GAB is low and GBA is high, the device is 
in the isolation mode. 

The SN10KHT5562 is compatible with 10KH ECL 
and is characterized for operation from 0°C to 
75°C. 


SN10KHT5562, SN100KT5562 
OCTAL TTL/ECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D3538,JUNE 1990 

DW OR NT PACKAGE 
(TOP VIEW) 


1 

24 ] 

2 

23 ] 

3 

22 ] 

4 

21] 

6 

20 ] 

6 

19] 

[ 7 

18] 

[ 8 

17] 

[ 9 

16] 

[ 10 

15] 

[ 11 

14] 

[ 12 

13] 


logic diagram (positive iogic) 


_ 17 

GAB - 


1 





24 




TO 7 OTHER CHANNELS 


The SN100KT5562 is compatible with 100K ECL 
and is characterized for operation from 0°C to 
85°C. 


PRODUCT PREVIEW documents contain information on products In 
the formative or design phase of development Characteristic data and 
other specifications are design goals. Texas Instruments reserves the 
right to change or discontinue these products without notice. 
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I * ECL and TTL Output-Enable Inputs 

I • Flow-Through Architecture Optimizes PCB 
I Layout 

I • Center-Pin Vqq, V^e, and GND 

Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mil 
□IPs 

description 

The SN10KHT5563 and SN100KT5563 are 
inverting TTLVECL transceivers designed to 
translate signals between ECL and TTL 
environments. The A port (TTL port) is designed 
to source 15 mA and sink 48 mA. The B port (ECL 
port) is designed to drive a 50-Q load terminated 
to -2 V. 

The A and B ports have complementary output- 
enable inputs, both of which are ECL-compatible. 
When the A-port output enable (GBA) is high, the 
device transmits data from the B bus to the A bus; 
when GBA is low, the A outputs are In the high- 
impedance state. When GAB is low, the device 
^ansmits data from the A bus to the B bus; when 
GAB is high, the B outputs are in the high- 
impedance state. 

When GAB is low and GBA is high, the device is 
in the isolation mode. 

The SN10KHT5563 is compatible with 10KH ECL 
and is characterized for operation from 0°C to 
75°C. 


SN10KHT5563, SN100KT5563 
OCTAL nUECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_D3539. JUNE 1990 


DW OR NT PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



TO 7 OTHER CHANNELS 


The SN100KT5563 is compatible with 100K ECL 
and is characterized for operation from 0°C to 
85°C. 


PRODUCT PREVIEW documents contain information on products in 
the formative or design phase of development. Characteristic data and 
other specificationa are design goals. Texas Instruments reserves the 
right to change or discontinue these products without notice. 
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PRODUCT PREVIEW 




PRODUCT PREVIEW 



ECL and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vcc 5 Vge, and GND 
Configurations Minimize High-Speed 
Switching Noise 


• Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mii 
DIPS 


description 

The SN10KHT5564 and SN100KT5564 are 
inverting TTiyECL transceivers designed to 
translate signals between ECL and TTL 
environments. The A port (TTL port) is designed 
to source 15 mA and sink 48 mA. The B port (ECL 
port) is designed to drive a 50-Q load terminated 
to -2 V. 

When the output-enable input G is low, the device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending uponjhe level 
at the direction control (DIR) Input. When G Is high, 
^oth buses are in the high-impedance state. Both 
G and DIR are ECL-compatible. 

The SN10KHT5564 is compatible with 10KH ECL 
and is characterized for operation from 0°C to 
75°C. 

The SN100KT5564 is compatible with 100K ECL 
and is characterized for operation from 0°C to 
85"C. 


SN10KHT5564, SN100KT5564 
OCTAL TTL/ECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_D3540, JUNE 1990 


DW OR NT PACKAGE 
(TOP VIEW) 


A1[ 

7 ^ 

24] 

A2[ 

2 

23 ] 
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3 
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4 

21] 
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19] 
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7 

18] 
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8 

17] 
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9 

16] 
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10 

15] 
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11 

14] 

A8[ 

12 

13] 


B1 

B2 

B3 

B4 

DIR 

Vee 

GND 

G 

B5 

B6 

B7 

B8 


logic diagram (positive logic) 

G 


DIR 



B1 


TO 7 OTHER CHANNELS 


PRODUCT PREVIEW documents contain information on products In 
the formative or design phase of development Characteristic data and 
other specifications are design goals. Texas Instruments reserves the 
right to change or discontinue these products without notice. 
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ECL and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vcc> and GND 
Configurations Minimize High-Speed 
Switching Noise 


* Package Options Include ‘‘Small Outline” 
Packages and Standard Plastic 300-mil 
DIPS 


description 

The SN10KHT5565 and SN100KT5565 are 
noninverting TTiyECL transceivers designed to 
translate signals between ECL and TTL 
environments. The A port (TTL port) is designed 
to source 15 mA and sink 48 mA. The B port (ECL 
port) is designed to drive a 50-Q load terminated 
to -2 V. 

When the output-enable input G is low, the device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending uponjie level 
at the direction control (DIR) input. When G is high, 
^oth buses are in the high-impedance state. Both 
G and DIR are ECL-compatible. 

The SN10KHT5565 is compatible with 10KH ECL 
and is characterized for operation from 0°C to 
75°C. 

The SN100KT5565 is compatible with 100K ECL 
and is characterized for operation from 0°C to 
85°C. 


SN10KHT5565, SN100KT5565 
OCTAL nUECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_D3541. JUNE 1990 


DW OR NT PACKAGE 
(TOP VIEW) 

O 


A1[ 

A2[ 

A3[ 

A4[ 

Vcc[ 

GND[ 

GND[ 

GND[ 

A5[ 

A6[ 

A7[ 

A8[ 


24]B1 
23]B2 
22]B3 
21 ] B4 
20 ] DIR 
19 ] Vee 
18 ] GND 
17]G 
16]B5 
15]B6 
14]B7 
13 ] B8 


logic diagram (positive logic) 



PRODUCT PREVIEW documents contain information on products in 
the formative or design phase of development. Characteristic data and 
other specifications are design goals. Texas Instruments reserves the 
right to change or discontinue these products without notice. 
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■ SN10KHT5573 

I OCTAL ECL-TO-TTL TRANSLATOR WITH D-TYPE 

I TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

1 _ D3509, MAY 1990-REVISED OCTOBER 1990 

I • 10KH Compatible 
I • ECL and TTL Control Inputs 

• Noninverting Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin Vcc> Vee> and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 

Packages and Standard Plastic 300-mil 
DIPS 

description 

This octal ECL-to-TTL translator is designed to provide efficient translation between a 10KH ECL signal 
environment and a TTL signal environment. This device is designed specifically to improve the performance and 
density of ECL-to-TTL CPU/bus-oriented functions such as memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The eight latches of the SN10KHT5573 are transparent D-type latches. While latch enable (LE) is low, the Q 
outputs follow the data (D) inputs. When LE is high, the Q outputs are latched at the levels that were set up at 
the D inputs. 

A buffered output-enable (^) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance third state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. Output-enable OE does not affect the internal operations 
of the latches. Old data can be retained or new data can be entered while the outputs are off. 

The SN10KHT5573 is characterized for operation from 0° to 75‘’C. 


DW OR NT PACKAGE 
(TOP VIEW) 
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22 
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20 

lOECTTL) 

GND[ 

6 

19 

]Vee 
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7 

18 

] GND 

GND[ 

8 

17 

]LE(ECL) 

5Q[ 

9 

16 

]5D 

6Q[ 

10 
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] 6D 

7Q[ 

11 

14 

]7D 

8Q[ 

12 

13 

] 8D 


FUNCTION TABLE lOgiC SyiTlbOlt 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 
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TRANSPARENT LATCHES AND 3-STATE OUTPUTS 
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SN10KHT5573 

OCTAL ECL-TO-TTL TRANSLATOR WITH D-TYPE 
TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

D3509, MAY 1990-REVISED OCTOBER 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Supply voltage range, Vee . -SVtoOV 

Input voltage range, TTL (see Note 1) .. -1.2Vto7V 

Input voltage range, ECL . Vee to 0 V 

Input current range, TTL . - 30 mA to 5 mA 

Current into any output in the low state .. 96 mA 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Operating free-air temperature range ... 0°C to 75®C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Vcc 

TTL supply voltage 


4.5 

5 5.5 

V 

Vee 

ECL supply voltage 


-4.94 

-5.2 -5.46 

V 

V|H 

TTL high-level input voltage 


2 

V 

V|L 

TTL low-level input voltage 


0.8 

V 

l|K 

TTL input clamp current 


-18 

mA 



0“C 


-840 


V|H 

ECL high-level input voltage (see Note 2) 


BEEEIi 

-810 

mV 




-1070 

-735 




O'C 

-1950 

-1480 


V|L 

ECL low-level input voltage (see Note 2) 

25°C 

-1950 

-1480 

mV 



75“C 

-1950 

-1450 


'OH 

High-level output current 


-15 

■SH 

•OL 

Low-level output current 


48 

jHQII 

ta 

Operating free-air temperature 


0 

75 

X 


NOTE 2: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
levels only. 
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SN10KHT5573 

OCTAL ECL-TO-HL TRANSUTOR WITH D-TYPE 
TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

_D3509, MAY 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

^ only 

Vcc = 4.5V, 

Vee=-4.94 V, 

l|=-18mA 


-1.2 

V 

l| 

OE only 

VCC = 5.5V, 

Vee = -5.46 V, 

> 

II 

> 


0.1 

mA 

'IH 

OE only 

Vcc = 5.5 V, 

Vee = -5.46 V, 

V| = 2.7V 


20 

mA 

l|L 

^ only 

Vcc = 5.5V, 

Vee = -5.46 V, 

V| = 0.5V 


-0.5 

mA 



Vcc = 5.5 V, 

Vee = -5.46 V, 

V|=-840V 

o°c 

350 


l|H 

Data inputs and LE 

Vcc = 5.5 V, 

Vee = -5.46 V, 

V|=-810V 

25‘’C 

350 

fA 



Vcc = 5.5 V, 

Vee = -5.46 V, 

V|=-735V 

75X 

350 







o°c 

0.5 


l|L 

Data inputs and LE 

Vcc = 5.5 V, 

Vee = -5.46 V, 

V|=-1950 V 

25°C 

0.5 

fA 






75°C 

0.5 


VOH 

Vcc = 4.5 V, 

IOH=-3mA, 

Vee = - 5.2 V ± 5% 


2.4 

3.3 



Vcc = 4.5 V, 

lOH=-'>5mA, 

Vee = -5.2V±5% 


2 

3.1 


V 

VOL 

Vcc = 4.5 V, 

Iql = 48 mA, 

Vee = -5.2 V ±5% 



0.38 

0.55 

V 

lOZH 

Vcc = 5.5 V, 

Vo = 2.7 V. 

Vee = -5.46 V 


50 

mA 

'OZL 

Vcc = 5.5 V, 

Vq = 0.5 V, 

Vee=-5.46 V 


-50 

jiA 

•os^ 

Vcc = 5.5 V, 

>‘ 

o 

II 

O 

> 

Vee=-5.46 V 


-100 


-225 

mA 

'CCH 

Vcc = 5.5 V, 

Vee = -5.46 V 




62 

89 

mA 

'CCL 

Vcc = 5.5 V, 

Vee=-5.46 V 




78 

111 

mA 

■ccz 

Vcc = 5.5 V, 

VeE = -5.46 V 




75 

108 

mA 

lEE 

Vcc = 5.5 V, 

VeE = -5.46 V 




-34 

-48 

mA 

Ci 

Vcc = 5V, 

VeE=-5.2V 



5 

PF 

Co 

Vcc = 5V, 

Vee=-5.2V 



7 

PF 


t All typical values are at N/qc = 5 V, V^e = - 5.2 V, and T>\ = 25®C. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements 



Vcc = 4.5 V to 5.5 V, 

Vee = -4.94 V to-5.46 V, 
Ta = MIN to MAX§ 

UNIT 

MIN MAX 

tyv Pulse duration, LE high 

4 

ns 

tsu Setup time, data before LEi 

1 

ns 

tp Hold time, data after LEj 

1 

ns 


§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN10KHT5573 

OCTAL ECL-TO-HL TRANSUTOR WITH D-TYPE 
TRANSPARENT UTCHES AND 3-STATE OUTPUTS 

D3509, MAY 1990-REVISED OCTOBER 1990_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl 

R1 

R2 

Ta 

= 50 pF, 
s 500 Q, 

= 500 Q, 

= MIN to MAX 

UNIT 




MIN 

TYPt 

MAX 


tPLH 



1.9 

3.9 

6.4 


tPHL 

D 

Q 

2.3 

4.2 

6.8 

fPLH 

LE 

o 

2.2 

4 

6.7 


tPHL 


2.6 

ma 

ma 

tpZH 


n 

1.1 

3.2 

5.9 

ns 

tPZL 


2.3 

4.6 

7.8 

tPHZ 


Q 

1.8 

4 

5.9 

ns 

tPLZ 


0.6 

3.4 

6.5 


t All typical values are at Vqq = 5 V, Vee =- 5.2 V, and = 25‘’C. 
NOTE 3: Load circuit and voltage waveforms are shown in Section 1.7 
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I SN100KT5573 

I OCTAL ECL-TO-TTL TRANSLATOR WITH D-TYPE 

I TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

1 D3510, MAY 1990-REVISED OCTOBER 1990 

I • 100K Compatible 

I • ECL and TTL Control Inputs 

* Noninverting Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vcc> Vge, and GND 
Configurations Minimize High-Speed 
Switching Noise 

* Package Options Include '‘Small Outline” 

Packages and Standard Plastic 300-mii 
DIPS 

description 

This octal ECL-to-TTL translator is designed to provide efficient translation between a 100K ECL signal 
environment and a TTL signal environment. This device is designed specifically to improve the performance and 
density of ECL-to-TTL CPU/bus-oriented functions such as memory address drivers, clock drivers, and bus 
oriented receivers and transmitters. 

The eight latches of the SN100KT5573 are transparent D-type latches. While latch enable (LE) is low, the Q 
outputs follow the data (D) inputs. When LE is high, the Q outputs are latched at the levels that were set up at 
the D inputs. 

A buffered output-enable input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. Output-enable OE does not affect the internal operations of 
the latches. Old data can be retained or new data can be entered while the outputs are off. 

The SN100KT5573 is characterized for operation from 0° to 85° C. 


DW OR NT PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE 


logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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PRODUCT PREVIEW 


SN100KT5573 

OCTAL ECL-TO-m TRANSUTOR WITH D-TYPE 
TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

D3510. MAY 1990-REVISED OCTOBER 1990_ 


logic diagram (positive logic) 


OE 

n 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. • .. - 0.5 V to 7 V 

Supply voltage range, V^e . ....-SVtoOV 

Input voltage range, TTL (see Note 1) . -1.2 V to 7 V 

Input voltage range, ECL ... to 0 V 

Input current range, TTL . -30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state . - 0.5 V to Vqc 

Operating free-air temperature range ... 0°C to 85°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL Input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN100KT5573 

OCTAL ECL-TO-HL TRANSLATOR WITH D-TYPE 
TRANSPARENT UTCHES AND 3-STATE OUTPUTS 

_D3510. MAY 1990-REVISED OCTOBER 1990 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Vcc 

TTL supply voltage 

4.5 

5 5.5 

V 

Vee 

ECL supply voltage 

-4.2 

-4.5 -4.8 

V 

VlH 

TTL high-level input voltage 

2 

V 

V|L 

TTL low-level input voltage 

0.8 

V 

l|K 

TTL input clamp current 

-18 

mA 

V|H 

ECL high-level input voltaget 

-1150 

-840 

V 

V|L 

ECL low-level input voltaget 

-1810 

-1490 

V 

'OH 

High-level output current 

-15 

mA 

lOL 

Low-level output current 

48 

mA 

Ta 

Operating temperature 

0 

85 

"C 


t The algebraic convention, in which the least positive (most negative) value Is designated minimum, Is used In this data sheet for logic levels only. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

OE only 

Vcc = V, 

VeE=-4.2V. 

l|=-18mA 

-1.2 

V 

l| 

OE only 

Vcc = 5.5 V, 

Vee=-4.8 V. 

Vi=7V 

0.1 

mA 

l|H 

OE only 

Vcc = 5.5 V. 

Vee=-4.8 V. 

V| = 2.7V 

20 

liA 

l|L 

OE only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

Vi = 0.5V 

-0.5 

mA 

l|H 

Data inputs and LE 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V|h=- 840 mV 

350 

jiA 

l|L 

Data inputs and LE 

Vcc = 5.5 V. 

Vee=-4.8 V. 

V|L = -1810mV 

0.50 

tiA 

VOH 

Vcc = 4.5 V. 

Vee = -4.5 V± 0.3 V. 

lOH=-3mA 

2.4 

3.3 



Vcc = 4.5 V. 

Vee = -4.5 V± 0.3 V, 

IOH=-15mA 

2 

3.1 



VOL 

Vcc = 4.5 V. 

Vee = -4.5 V± 0.3 V. 

Iql = 48 mA 


0.38 

0.55 

V 

•OZH 

Vcc = 5.5 V. 

Vee=-4.8 V, 

Vo = 2.7 V 

50 

fiA 

'OZL 

Vcc = 5.5 V. 

Vee=-4.8 V, 

Vo = 0.5 V 

-50 

ftA 

•os^ 

Vcc = 5.5 V. 

Vee=-4.8 V. 

II 

o 

< 

-100 


-225 

mA 

ICCH 

Vcc = 5.5 V. 

Vee=-4.8 V 



62 

89 

mA 

'CCL 

Vcc = 5.5 V. 

Vee=-4.8 V 



77 

111 

mA 

'ccz 

Vcc = 5.5 V. 

Vee=-4.8 V 



75 

108 

mA 

lEE 

Vcc = 5.5 V. 

Vee=-4.8 V 



-34 

-48 

mA 

Ci 

Vcc = 5V. 

Vee=-4.5 V 


5 

pF 

Co 

Vcc = 5 V. 

Vee=“ 4.5 V 


7 

pF 


^ All typical values are at Vqq = 5 V, = — 4.5 V, and = 25®C. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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SN100KT5573 

OCTAL ECL-TO-HL TRANSLATOR WITH D-TYPE 
TRANSPARENT UTCHES AND 3-STATE OUTPUTS 

D3510. MAY 1990-REVISED OCTOBER 1990_ 


timing requirements 



Vcc = 4.5 v to 5.5 v, 

Vee = -4.2 V to -4.8 V, 
Ta = MIN to MAX+ 

UNIT 

MIN MAX 

tw Pulse duration, LE high 

4 

ns 

tsu Setup time, data before LEi 

1 

ns 

th Hold time, data after LEi 

1 

ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

MIN TYP+ MAX 

tPLH 

D 

Q 

1.9 3.9 6.4 

ns 

tPHL 

CO 

CD 

04 

CO 

cvi 

tPLH 

LE 

Q 

2.2 4 6.7 

ns 

tPHL 

2.6 4.5 7.2 

tpZH 

OE 

Q 

1.1 3.2 5.9 

ns 

tPZL 

2.3 4.6 7.8 

fPHZ 


Q 

1.8 4 5.9 

ns 

tPLZ 

0.6 3.4 6.5 


t All typical values are at Vcc = 5 V, Vee = - 4.5 V, and Ta = 25“C. 
NOTE 2; Load circuit and voltage waveforms are shown in Section 1. 
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SN10KHT5574 

OCTAL ECL-TO-HL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

_D3417, JANUARY 1990-REVISED OCTOBER 1990 


• 10KH Compatible 

• ECL Clock and TTL Control inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin Vcci Vee> GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 

Packages and Standard Plastic DIPs 

description 

This octal ECL-to-TTL translator is designed to 
provide efficient translation between a 10KH ECL 
signal environment and a TTL signal environment. 

This device is designed specifically to improve the performance and density of ECL-to-TTL CPU/bus-oriented 
functions such as memory-address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The eight flip-flops of the SN10KHT5574 are edge-triggered D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that were set up at the D inputs. 

A buffered output-enable input (pE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance third state and increased drive provide the capability to drive 
bus lines without need for interface or pullup components. 

The output-enable input OE does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are off. 

The SN10KHT5574 is characterized for operation from 0®C to 75‘’C. 


DW OR NT PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE 
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OUTPUT 

(TTL) 

Q 

OE 
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L 
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PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN10KHT5574 

OCTAL ECL-TO-HL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

D3417, JANUARY 1990-REVISED OCTOBER 1990 

logic symbolt logic diagram (positive logic) 
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SN10KHT5574 

OCTAL ECL-TO-HL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

_D3417, JANUARY 1990-REVISED OCTOBER 1990 


absolute maximum ratings over operating temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Supply voltage range, . -8VtoOV 

Input voltage range: TTL (see Note 1) ... -1.2 V to 7 V 

ECL . VEEtoOV 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state . - 0.5 V to Vqc 

Input current range, (TTL) . - 30 mA to 5 mA 

Current into any output in the low state . 96 mA 

Operating free-air temperature range . 0°C to 75°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc TTL supply voltage 

4.5 5 5.5 

V 

Vee ECL supply voltage 

- 4.94 - 5.2 - 5.46 

V 

V|H TTL high-level input voltage 

2 

V 

V|[_ TTL low-level input voltage 

0.8 

V 

V|H ECL high-level input voltage^ 

Ta = 0X 

-1170 -840 

mV 

Ta = 25“C 

o 

00 

I 

o 

CO 

I 

Ta = 75'‘C 

-1070 -735 

V|L ECL low-level input voltage^ 

II 

o 

d 

-1950 -1480 

mV 

Ta = 25°c 

-1950 -1480 

Ta = 75“C 

-1950 -1450 

IlK TTL input clamp current 

-18 

mA 

Iqh High-level output current 

-15 

mA 

Iql Low-level output current 

48 

mA 

Ta Operating free-air temperature range 

0 75 

X 


t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
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SN10KHT5574 

OCTAL ECL-TO-HL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

D3417, JANUARY 1990-REVISED OCTOBER 1990_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|K 

OE only 

Vcc = 4.5 V, 

Vee = “ 4.94 V, 

l|=-18mA 


-1.2 

V 

VOH 

Vcc = 4.5V, 

Vee=-5.2V±5%, 

•oH=-3'T^A 


2.4 

3.3 


— 

Vcc = 4.5 V, 

Vee = -5.2 V ±5%, 

IOH = -15mA 


2 

3.1 



VOL 

Vcc = 4.5 V, 

Vee =-5.2 V ±5%, 

IOL = 48 mA 



0.38 

0.55 


!!■ 

^ only 

Vcc = 5.5 V, 

Vee=-5.46 V, 

V| = 7V 

IHHI 


■B3i 

m 

OE only 

Vcc = 5.5 V, 

Vee=-5.46 V, 

V| = 2.7V 


20 

Mm 

nm 

OE only 

Vcc = 5.5 V, 

Vee=-5.46 V, 

V| = 0.5V 


-0.5 

moQin 

■ 


Vcc = 5.5 V, 

Vee =- 5.46 V, 

V|=-840 mV 


350 

UK 

PM 

Data inputs and CLK 

Vcc = 5.5 V, 

Vee = -5.46 V, 

V|=-810mV 

Ta = 25°C 

350 


HI 


Vcc = 5.5 V, 

Vee=-5.46 V, 

V|=-735 mV 


350 

III 

■ 





Ta = 0'’C 

0.5 



Data inputs and CLK 

Vcc = 5.5 V. 

Vee = -5.46 V, 

V|=-1950mV 

Ta = 25°c 

0.5 

pA 

m 






0.5 


lOZH 

Vcc = 5.5 V. 

Vee=-5.46 V, 

Vo = 2.7 V 


50 

■Oi 

'OZL 

Vcc = 5.5 V, 

Vee=-5.46 V, 

Vo = 0.5 V 


-50 

pA 

lOS* 

Vcc = 5.5 V, 

Vee = -5.46 V, 

> 

o 

II 

O 

> 


-100 


-225 

mA 


Vcc = 5.5 V, 

Vee=-5.46 V 




66 

95 

mA 

'CCL 

Vcc = 5.5 V, 


bhhhh 

HHHIi 


76 

110 


'ccz 

Vcc = 5.5 V, 

Vee=-5.46 V 




74 

106 


lEE 

Vcc = 5.5 V, 

Vee=-5.46 V 




-43 

-61 

mA 

Ci 

Vcc = 5.5 V, 

Vee=-5.2 V, 

f=10MHz 


5 

PF 

Co 

Vcc = 5.5 V, 

Vee=-5.2 V, 

f=10MHz 


7 

PF 


t All typical values are at Vqc = 5 V, Vee = - 5.2 V, Ta = 25“C. 

♦ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements 



Vcc = 4.5 V to 5.5 V, 

Vee = - 4.94 V to-5.46 V, 
Ta = MIN to MAX§ 

UNIT 

MIN MAX 

tw Pulse duration 

CLK high 

4 

ns 

CLK low 

4 

tsu Setup time before CLKf 

Data high 

1 

ns 

Data low 

1 

th Hold time after CLKf 

Data high 

1 

ns 

Data low 

1 


§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN10KHT5574 

OCTAL ECL-TO-HL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

_D3417, JANUARY 1990-REVISED OCTOBER 1990 


switching characteristics over recommended ranges of operating free-air temperature and supply 
voitage (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 =: 500 Q 

UNIT 

MIN TYPt MAX 

^max 



200 300 

MHz 

tPLH 

CLK 

Q 

2.3 4.1 7 

ns 

tPHL 

2.9 4.6 7.4 

tpZH 

OE 

Q 

1.9 3.6 6.3 

ns 

tPZL 

2.7 4.8 7.7 

tpHZ 

OE 

Q 

2.1 3.9 6.1 

ns 

tPLZ 

0.5 3.4 6.3 


t All typical values are at Vcc = 5 V, V^e = - 5.2 V, Ta = 25®C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN100KT5574 

OCTAL ECL-TO-HL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

D3418, JANUARY 1990-REVISED OCTOBER 1990 


• 100K Compatible 

• ECL Clock and TTL Control Inputs i—p-i—i 

1Q[ i ^ 24 ] 1D 

• Flow-Through Architecture Optimizes PCB 2Q[ 2 23 ] 2D 

Layout 3Q[ 3 22 ] 3D 

• Center Pin Vcc. Vee. and GND 21 ] 4 D 

Configurations Minimize High-Speed ® } 0E(TTL) 

Switching Noise 

® GND[ 7 18 ] GND 

• Package Options Include “Small Outline” GND[ s i 7 ]CLK(ECL) 

Packages and Standard Plastic DIPs 5Q[ 9 le ] 5D 

6Q[ 10 15 ] 6D 

description 7 Q[ 11 i 4 ] 7 D 

This octal ECL-to-TTL translator is designed to 8Q[ 12 13 ] 8D 

provide efficient translation between a 10OK ECL 
signal environment and aTTL signal environment. 

This device is designed specifically to improve the performance and density of ECL-to-TTL CPU/bus-oriented 
functions such as memory-address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The eight flip-flops of the SN100KT5574 are edge-triggered D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that were set up at the D inputs. 

A buffered output-enable input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance third state and increased drive provide the capability to drive 
bus lines without need for interface or pullup components. 

The output-enable input OE does not affect the Internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are off. 

The SN100KT5574 is characterized for operation from 0°C to 85°C. 


7 ^ 
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2 

23 
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3 

22 

]3D 

4 

21 
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5 

20 

]Oi(TTL) 

6 

19 

]Vee 

7 

18 
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8 

17 

] CLK(ECL) 

9 

16 
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15 
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14 
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12 

13 
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FUNCTION TABLE 


INPUTS 

OUTPUT 

(TTL) 

OE 

CLK 

0 

Q 

L 

t 

L 

L 

L 

t 

H 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms of Texas 
instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN100KTS574 

OCTAL ECL-TO-TTL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

D3418, JANUARY 1990-REVISED OCTOBER 1990_ 


absolute maximum ratings over operating temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . - 0.5 V to 7 V 

Supply voltage range, V^e . -SVtoOV 

Input voltage range: TTL (see Note 1) . -1.2 V to 7 V 

ECL . VEEtoOV 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Input current range, TTL .. - 30 mA to 5 mA 

Current into any output in the low state ... 96 mA 

Operating free-air temperature range ... 0°C to 85'’C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 


— — I 

MIN 

NOM MAX 

UNIT 

Vcc 

TTL supply voltage 

4.5 

5 5.5 

V 


ECL supply voltage 

-4.2 

-4.5 -4.8 

■m 

DB 

TTL high-level input voltage 

2 


W 

TTL low-level input voltage 

0.8 


l|K 

TTL input clamp current 

-18 


V|H 

ECL high-level input voltage^ 

-1150 

-840 

■SOI 

VlL 

ECL low-level input voltage^ 

-1810 

-1490 

BSSBI 

•oh 

High-level output current 

-15 

jlBSilllllli 

lOL 

Low-level output current 

48 

mA 

Ta 

Operating temperature range 

0 

85 

°C 


+ The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
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SN100KT5574 

OCTAL ECL-TO-HL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

_P3418. JANUARY 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 


OE only 

Vcc = 4.5V. 

Vee=-4.2 V. 

l| =- 18 mA 

-1.2 

V 

VOH 


Vee = -4.5 V± 0.3 V, 

IOH = -3mA 

2.4 

3.3 



Vcc = 4.5V, 

Vee = -4.5 V± 0.3 V, 

Iqh = ~ 15 mA 

2 

3.1 



VOL 

Vcc = 4.5V. 

Vee = -4.5 V± 0.3 V, 

Iql = 48 mA 


0.38 

0.55 

V 

l| 

OE only 

Vcc = 5.5V, 

Vee=-4.8 V. 

V| = 7V 

0.1 

mA 

l|H 

OE only 

Vcc = 5.5V, 

Vee=-4.8 V, 

V| = 2.7V 

20 


l|L 

OE only 

VCC = 5.5V, 

Vee=-4.8 V, 

V| = 0.5V 

-0.5 

mA 


Data inputs and CLK 

Vcc = 5.5V, 

Vee=-4.8 V. 

Vih=- 840 mV 

350 

jiA 


Data inputs and CLK 

Vcc = 5.5 V, 

Vee=-4.8 V, 

ViL = -1810mV 

0.50 

fA 


Vcc = 5.5V. 

Vee=-4.8 V. 

Vo = 2.7 V 

50 

ixA 

lOZL 

Vcc = 5.5 V. 

Vee=-4.8 V, 

Vo = 0.5 V 

-50 

iW 

'os^ 

Vcc = 5.5 V, 

Vee=-4.8 V, 

> 

o 

II 

O 

> 

-100 


-225 

mA 

'CCH 

Vcc = 5.5 V, 

Vee=-4.8 V 



66 

95 

mA 

ICCL 

Vcc = 5.5 V, 

Vee=-4.8 V 



76 

110 

mA 

'ccz 

Vcc = 5.5 V, 

Vee=-4.8 V 



74 

106 

mA 

lEE 

Vcc = 5.5 V, 

Vee=-4.8 V 



-43 

-61 

mA 

Ci 

Vcc = 5.5 V. 

Vee=-4.5 V 


5 

pF 

Co 

Vcc = 5.5 V. 

Vee=~4.5 V 


7 

pF 


t All typical values are at Vqq = 5 V, Vee = - 4.5 V, Ta = 25®C. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements 



Vcc = 4.5 V to 5.5 V, 

Vee = - 4.2 V to-4.8 V, 
Ta = MIN to MAX§ 

UNIT 

MIN MAX 

tw Pulse duration 

CLK high 

4 

ns 

CLK low 

4 

th Hold time after CLKf 

Data high 

1 

ns 

Data low 

1 

tsu Setup time before CLKf 

Data high 

1 

ns 

Data low 

1 


§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN100KT5574 

OCTAL ECL-TO-HL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 

D3418, JANUARY 1990-REVISED OCTOBER 1990 _ 


switching characteristics over recommended ranges of operating free-air temperature and suppiy 
voltage (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q 

UNIT 

MIN TYP+ MAX 

^max 



200 300 

MHz 

tPLH 

CLK 

Q 

2.3 4.1 7 

ns 

tPHL 

2.9 4.6 7.4 

tpZH 

OE 

Q 

1.9 3.6 6.3 

ns 

tpZL 

2.7 4.8 7.7 

tPHZ 

OE 

Q 

2.1 3.9 6.1 

ns 

¥lz 

0.5 3.4 6.3 


t All typical values are at N/qc = 5 V, Vee = - 4.5 V, Ta = 25°C. 

NOTE 2; Load circuit and voltage waveforms are shown in Section 1. 
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I SN10KHT5575, SN100KT5575 

I OCTAL ECL-TO-HL TRANSUTORS WITH D-TYPE 

I TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

■ ^___ D3602, JULY 1990 

I * ECL and TTL Control Inputs 
I • Inverting Outputs 

* Flow-Through Architecture Optimizes PCB 
I Layout 

* Center-Pin Vcci Vee, and GND 
Configuration Minimizes High-Speed 
Switching Noise 

* Package Options Include “Small Outline” 

Packages and Standard Plastic 300-mii 
DIPS 

description 

The SN10KHT5575 and SN100KT5575 are octal ECL-to-TTL inverting translators designed to provide efficient 
translation between 10KH or 10OK ECL signal environments, respectively, and a TTL signal environment. These 
devices are designed specifically to improve the performance and density of ECL-to-TTL CPU/bus-orlented 
functions such as memory address drivers, clock drivers, receivers, and transmitters. 

The eight latches of the ’5575 are transparent D-type latches. When latch_enable (LE) Is high, the Q outputs 
follow the complements of the data (D) inputs. When LE is taken low, the Q outputs are latched at the inverse 
of the levels that were set up at the D inputs. 

A buffered output-enable input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and incre^d drive give the device the capability to drive 
bus lines without need for interface or pullup components. The OE input does not affect the internal operations 
of the iatches. Old data can be retained or new data can be entered while the outputs are in the high-impedance 
state. 

The SN10KHT5575 is compatibie with 10KH ECL and is characterized for operation from 0°C to 75°C. The 
SN100KT5575 is compatible with 100K ECL and is characterized for operation from 0°C to 85°C. 



FUNCTION TABLE 



PRODUCT PREVIEW documents contain information on products in the 
formative or design phase of deveiopmenL Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN10KHT5575, SN100KT5575 

OCTAL ECL-TO-HL TRANSUTORS WITH D-TYPE 

TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

D3602, JULY 1990 

logic symbolt logic diagram (positive logic) 
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SN10KHT5576, SN100KT5576 
OCTAL ECL-TO-TTL TRANSUTORS WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3603, JULY 1990 


ECL and TTL Control Inputs 

Flow-Through Architecture Optimizes PCS 
Layout 

Center-Pin Vcc» Veei and GND 
Configuration Minimizes High-Speed 
Switching Noise 

Package Options Include “Small Outline” 
Packages and Standard Plastic 300-mli 
DIPS 


description 


DW OR NT PACKAGE 
(TOP VIEW) 



—T 

1 -, 

1Q| 


^ 24 J 

2Q| 

2 

23 ] 

3Q| 

3 

22 ] 

4Q| 

4 

21] 

VccI 

5 

20 ] 

GND| 

6 

19] 

GND[ 

7 

18] 

GND[ 

8 

17] 

5Q[ 

9 

16] 

6Q[ 

10 

15 ] 

7Q[ 

11 

14] 

8Q[ 

12 

13] 


1D 

2D 

3D 

IE 

OE(TTL) 

Vee 

GND 

CLK(ECL) 

5D 

6D 

7D 

8D 


The SN10KHT5576 and SN100KT5576 are octal 8Q n 12 isp 8D 

ECL-to-TTL inverting translators designed to '-' 

provide efficient translation between an ECL 
signal environment and a TTL signal environment. 

These devices are designed specifically to improve the performance and density of ECL-to-TTL 
CPU/bus-oriented functions such as memory address drivers, clock drivers, receivers, and transmitters. 


The eight flip-flops of the ’5576 are edge-triggered D-type flip-flops. On the positive transition of the clock, the 
Q outputs take on the complement of the logic levels that were set up at the D inputs. A buffered output-enable 
input (OE) can be used to place the eight outputs In either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive give the device the capability to drive bus lines without need for 
interface or pullup components. The OE input does not affect the internal operations of the flip-flops. Old data 
can be retained or new data can be entered while the outputs are in the high-impedance state. 


The SN10KHT5576 Is compatible with 10KH ECL and is characterized for operation from 0“C to 75°C. The 
SN100KT5576 is compatible with 100K ECL and Is characterized for operation from 0°C to 85°C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

(TTL) 


CLK 

D 

Q 

L 

t 

L 

H 

L 

t 

H 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


PRODUCT PREVIEW document* contain Information on product* in th* 
formative or design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserve* the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN10KHT5576, SN100KT5576 

OCTAL ECL-TO-TTL TRANSUTORS WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3603, JULY 1990 

logic symbolt logic diagram (positive iogic) 
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SN10KHT5578 

OCTAL HL-TO-ECL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

_ D3484, APRIL 1990 

• 10KH Compatible 

• TTL Clock and ECL Control Inputs 

• Noninverting Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center Pin V^c, and GND 
Configurations Minimize High-Speed 
Switching Noise 

• Package Options Include “Small Outline” 

Packages and Standard Plastic DIPs 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

description 

This octal TTL-to-ECL translator is designed to 
provide efficient translation between a TTL signal 
environment and a 10KH ECLsignal environment. 

This device is designed specifically to improve 
the performance and density of TTL-to-ECL 
CPU/bus-oriented functions such as memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The eight flip-flops of the ’5578 are edge-triggered 
D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that 
were set up at the D inputs. 

The output-control input ^ does not affect the 
internal operations of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN10KHT5578 is characterized for operation 
from 0°C to 75°C. 


+ This symbol is in accordance with ANSl/lEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

(ECL) 

OE CLK D 

Q 

L t L 

L 

L T H 

H 

L L X 

Qo 

H X X 

L 


logic symbolt 




PRODUCTION DATA documents contain Information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily Include testing of all 
parameters. 
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SN10KHT5578 

OCTAL TTL-TO-ECL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

D3484, APRIL 1990 

logic diagram (positive logic) 



absolute maximum ratings over operating ambient temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . - 0.5 V to 7 V 

Supply voltage range, V^e . -SVtoOV 

Input voltage range (TTL) (see Note 1) . -1.2 V to 7 V 

Input voltage range (ECL) .. to 0 V 

Input current range (TTL) . - 30 mA to 5 mA 

Current out of any output . 50 mA 

Operating ambient temperature range . 0°C to 75°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


TjpYAQ 

iNST^VffiNTS 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


7-66 














SN10KHT5578 

OCTAL HL-TO-ECL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

_D3484. APRIL 1990 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc supply voltage 

4.5 5 5.5 

V 

Vee ECL supply voltage 

-4.94 -5.2 -5.46 

V 

V|H TTL high-level input voltage 

2 

V 

ViH ECL high-level input voltage^ 

0“C 

o 

CO 

I 

o 

I 

mV 

25X 

-1130 -810 

mV 

75°C 

-1070 -735 

mV 

ViL TTL low-level input voltage 

0.8 

V 

V((_ ECL low-level input voltaget 

0°C 

-1950 - 1480 

mV 

25°C 

1 

CO 

o 

1 

CP 

O 

mV 

75°C 

-1950 -1450 

mV 

l|K TTL input clamp current 

-18 

mA 

Ta Operating ambient temperature (see Note 2) 

0 75 

°C 


electrical characteristics over recommended operating ambient temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS | 

MIN 

TYP* 

MAX 

UNIT 

VlK 

D inputs and CLK 

Vcc = 4.5 V, 

Vee=-4.94 V, 

I| =-18 mA 


-1.2 

V 

l| 

D inputs and CLK 

Vcc = 5.5V, 

Vee=- 5.46 V, 

> 

II 

> 


0.1 

mA 

l|H 


Vcc = 5.5 V, 

Vee=-5.46 V. 

V| = 2.7V 


20 

|xA 

l|L 

D inputs and CLK 

Vcc = 5.5 V, 

Vee=-5.46 V, 

V| = 0.5 V 


-0.5 

mA 



Vcc = 5.5 V, 

Vee=“ 5.46 V, 

V|=-840V 

0“C 

350 


l|H 

OE only 

Vcc = 5.5 V. 

Vee=-5.46 V. 

V|=-810V 

25°C 

350 

mA 



Vcc = 5.5 V, 

Vee=-5.46 V, 

V|=-735V 

75°C 

350 







0°C 

0.5 


l|L 

OE only 

Vcc = 5.5 V, 

Vee=-5.46 V, 

V|=-1950 V 

25°C 

0.5 

fxA 






75°C 

0.5 







0°C 

-1020 


-840 


voh'^ 


Vcc = 4.5 V, 

Vee=-5.2 V ±5%, 

See Note 3 

25°C 

-980 


-810 

mV 






75°C 

-920 


-735 







0°C 

-1950 


-1630 


VOL^ 


Vcc = 4.5 V, 

Vee=-5.2 V ±5%, 

See Note 3 

25"C 

-1950 


-1630 

mV 






75°C 

-1950 


-1600 


'CCH 

Vcc = 5.5 V, 

Vee=-5.46 V 




17.5 

25 

mA 

'CCL 

Vcc = 5.5 V. 

Vee=~ 5.46 V 




15 

22 

mA 

'EE 

Vcc = 5.5 V, 

Vee =- 5.46 V 




-104 

-149 

mA 

Ci 

Vcc = 5 V. 

Vee=-5.2 V. 

f= 10 MHz 



PF 


t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
+ All typical values are at Vqc = 5 V, Vee = ~ 5.2 V, T/v = 25®C. 

NOTES: 2. Each 10KH series circuit has been designed to meet the dc specifications shown in the electrical characteristics table after thermal 


equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board, and transverse air flow greater 
than 500 linear ft/min is maintained. 

3. Outputs are terminated through a 50-Q resistor to - 2 V. 
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SN10KHT5578 

OCTAL TTL-TO-ECL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

D3484, APRIL 1990_ 


timing requirements 



Vcc = 4.5 V to 5.5 V, 

Vee = -4.94 V to-5.46 V, 
Ta = MIN to MAXt 

UNIT 

MIN MAX 

^clock Clock frequency 

o 

CD 

O 

MHz 

tw Pulse duration, CLK 

High 

4 ■ 

ns 

Low 

4 

tgu Setup time, data before CLKf 

High 

1.5 

ns 

Low 

2.5 

th Hold time, data after CLKf 

High 

1 

ns 

Low 

1 


switching characteristics over recommended ranges of supply voltage and operating ambient 
temperature (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

MIN 

TYPt 

MAX 

UNIT 

fmax 



180 

MHz 

tPLH 

CLK 

Q 

0.8 

2.2 

4 

ns 

tPHL 

0.8 

2.1 

3.8 

tPLH 

OE 

Q 

0.5 

1.4 

3.2 

ns 

tPHL 

0.5 

1.7 

3.3 

tr 


Y 

1.5 

ns 

tf 


Y 

1.5 

ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at Vcc = 5 V, Vee = - 5.2 V, Ta = 25®C. 

NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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SN100KT5578 

OCTAL HL-TO-ECL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

D3485. APRIL 1990-REVISED OCTOBER 1990 


100K Compatible 

TTL Clock and ECL Control Inputs 

Noninverting Outputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vco Vee> 

Configurations Minimize High-Speed 
Switching Noise 

Package Options include ‘‘Small Outline” 
Packages and Standard Plastic DIPs 

ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 


DW OR NT PACKAGE 
(TOP VIEW) 



description 

This octal TTL-to-ECL translator is designed to 
provide efficient translation between a TTL signal 
environment and a 10OK ECL signal environment. 
This device is designed specifically to improve 
the performance and density of TTL-to-ECL 
CPU/bus-oriented functions such as memory- 
address drivers,clock drivers, and bus-oriented 
receivers and transmitters. 

The eight flip-flops of the ’5578 are edge-triggered 
D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that 
were set up at the D inputs. 

The output-control input OE does not affect the 
internal operations of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN100KT5578 is characterized for operation 
from 0°C to 85°C. 


Function Table 


INPUTS 

OUTPUT 

(ECL) 

OE CLK D 

Q 

L t L 

L 

L t H 

H 

L L X 

Qq 

H X X 

L 


logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN100KT5578 

OCTAL HL-TO-ECL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 


D3485, APRIL 1990-REVISED OCTOBER 1990 
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SN100KT5578 

OCTAL HL-TO-ECL TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

_D3485, APRIL 1990-REVISED OCTOBER 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5Vto7V 

Supply voltage range, Vee . -SVtoOV 

Input voltage range (TTL) (see Note 1) . -1.2 V to 7 V 

Input voltage range (ECL) . Vee to 0 V 

Input current range (TTL) . - 30 mA to 5 mA 

Current out of any output . 50 mA 

Operating ambient temperature range . O^C to 

Storage temperature range .- 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 


recommended operating conditions 


_ __ J 

MIN NOM 

MAX 

UNIT 

Vcc 

TTL supply voltage 

4.5 5 

5.5 

V 

Vee 

ECL supply voltage 

-4.2 -4.5 

-4.8 

V 

V|H 

TTL high-level input voltage 

2 

V 

V|L 

TTL low-level input voltage 

0.8 

V 

l|K 

TTL input clamp current 

-18 

mA 

V|H 

ECL high-level input voltage^ 

- 1165 

-880 

mV 

VlL 

ECL low-level input voltage^ 

-1810 

-1475 

mV 

Ta 

Operating ambient temperature (see Note 2) 

0 

85 

°C 


electrical characteristics over recommended operating ambient temperature range (unless 
otherwise noted) (see Note 2) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP§ 

MAX 

UNIT 

V|K 

D inputs and CLK 

Vcc = 4.5 V, 

Vee=-4.2 V, 

l| = - 18 mA 

-1.2 

V 

l| 

D inputs and CLK 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 7V 

0.1 

mA 

l|H 

D inputs and CLK 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 2.7V 

20 

^A 

l|L 

D inputs and CLK 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V| = 0.5 V 

-0.5 

mA 

IlH 

^ only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

V|h=- 880 mV 

350 

(xA 

l|L 

OE only 

Vcc = 5.5 V, 

Vee=-4.8 V, 

ViL = -1810mV 

0.50 

pA 

VOH* 

Vcc = 4.5 V, 

Vee = -4.5 V± 0.3 V, 

See Note 3 

-1020 


-880 

mV 

VOL* 

Vcc = 4.5 V. 

Vee =-4.5 V± 0.3 V, 

See Note 3 

-1810 


-1620 

mV 

'CCH 

Vcc = 5.5 V, 

Vee=-4.8 V 



17 

24 

mA 

'CCL 

Vcc = 5.5 V. 

Vee=-4.8 V 



14.5 

21 

mA 

'EE 

Vcc = 5.5 V, 

Vee=-'4.8 V 



-104 

-149 

mA 

Ci 

Vcc = 5 V, 

Vee=“ 4.5 V, 

f= 10 MHz 


PF 


t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 
§ All typical values are at Vcc = 5 V, Vee = - 4.5 V, Ta = 25°C. 

NOTES: 2. Each 10OKT series circuit has been designed to meet the dc specifications shown in the test table after thermal equilibrium has been 


established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear ft/min 
is maintained. 

3. Outputs are terminated through a 50-Q resistor to - 2 V. 
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SN100KT5578 

OCTAL HL-TO-ECL TRANSUTOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

D3485, APRIL 1990-REVISED OCTOBER 1990_ 


timing requirements 



Vcc = 4.5 V to 5.5 V, 
Vee = “ 4.2 V to -4.8 V, 
Ta = MIN to MAXt 

UNIT 

MIN MAX 

^clock Clock frequency 

0 180 

HQiSIl 

tw Pulse duration, CLK 

High 

1.5 

iimii 

Low 

2.5 

tsu Setup time, data before CLKf 


HKHHHHIli 

iiiiiiiiQi^ 


HDHHHHH 

th Hold time, data after CLKf 


HHHHHHHI 

1^1 




switching characteristics over recommended ranges of suppiy voitage and operating ambient 
temperature (see Note 4) 


PARAMETER 

FROM 

(lINPUT) 

TO 

(OUTPUT) 

MIN 

TYP* 

MAX 

UNIT 

^max 



180 

MHz 

tPLH 

CLK 

Q 

0.8 

2.3 

4.1 

ns 

tPHL 

0.8 

2.2 

3.8 

tPLH 

OE 

Q 

0.5 

1.4 

3 

ns 

tPHL 

0.5 

1.7 

3.4 

tr 


Y 

1.5 

ns 

tf 


Y 

1.5 

ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at Vcc = 5 V, VgE = - 4.5 V, Ta = 25‘’C. 

NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ACT2235 
1024x9x2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568, AUGUST 1990-REVISED OCTOBER 1990 

* Independent Asynchronous Inputs and 
Outputs 

* Low-Power Advanced CMOS Technology 

* Bidirectional 

* 1024 Words by 9 Bits Each 

* Programmable Almost Full/Almost Empty 
Flag 

FN PACKAGE 
(TOP VIEW) 

Q < < CD CD Q 

<<<OOcoo^OOmcD 

B2 
B3 
B4 

Vcc 
B5 
B6 
B7 
B8 
GND 
AF/AEB 
HFB 


llll Ilu 

description 

A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The 'ACT2235 is arranged as two 1024- by 9-bit FIFOs for high speed and fast access times. It 
processes data at rates from 0 to 40 MHz with access times of 25 ns in a bit-parallel format. 

The 'ACT2235 consists of bus transceiver circuits, two 1024 X 9 FIFOs, and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or from the internal FIFO memories. GAB and GBA 
enable Inputs are provided to control the transceiver functions. The SAB and SBA control inputs are provided 
to select whether real-time or stored data is transferred. The circuitry used for select control eliminates the typical 
decoding glitch that occurs in a multiplexer during the transistion between stored and real-time data. Eight 
fundamental bus-management functions can be performed as shown on the operating modes page. 



* Empty, Full, and Half-Full Flags 

* Access Times of 25 ns With a 50-pF Load 

* Data Rates From 0 to 40 MHz 

* Fall-Through Time ... 22 ns Typ 

* High Output Drive for Direct Bus Interface 


PRODUCT PREVIEW documents contain information on Copyright © 1990, Texas Instruments Incorporated 

products In the formative or design phase of development. —mm 

Characteristic data and other specifications are design goals. 

Texas Instruments reserves the right to change or discontinue 
these products without notice. 
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SN74ACT2235 

1024 X 9 X 2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568, AUGUST 1990-REVISED OCTOBER 1990 


functional description 

Bus Lines (A0-A8, B0-B8). Data inputs and outputs for 9-bit-wlde data. 

Resets (RSTA, RSTB). A res et is accom plis hed in eac h direction by taking reset inputs RSTA and RSTB low. 
This ini tializ es the e mpty flags EMPTYA and EMPTYB and the half-full flags HFA and HFB low. The full flags 
FULLA and FULLB and the almost full/almost empty flags (AF/AEA) and (AF/AEB) are initialized high. Both 
FIFOs must be reset upon power up. 

Load Clocks (LDCKA, LDCKB). Data on the A bus (A0-A8) Is written into FIFO A on a low-to-high transition 
of load clock A (LDCKA). Data on the B bus (B0-B8) is written into FIFO B on a low-to-high transition of load 
clock B (LDCKB). When the FIFOs are full, load clock signals have no effect on the data residing in memory. 

Unload Clocks (UNCKA, UNCKB). Data in FIFO A is read to the B bus (B0-B8) on a low-to-high transition of 
unload clock A (UNCKA). Data in FIFO B is read to the A bus (A0-A8) on a low-to-high transition of unload clock 
B (UNCKB). When the FIFOs are empty, unload clock signals have no effect on data residing in memory. 

G Enables (GAB, GBA). The G enables (GAB and GBA) control the transceiver output functions. When GBA 
is low, the A bus (A0-A8) is in the high-impedance state. When GAB is low, the B bus (B0-B8) is in the 
high-impedance state. 

S Control Inputs (SAB, SBA). The S control inputs (SAB and SBA) select whether real-time or stored data 
is transferred. A low level selects real-time data, and a high level selects stored data. Eight fundamental 
bus-management functions can be performed as shown In the operating modes page. 

Define Flag inputs (DAF, DBF). The high-to-low transition of define A flag (DAF) stores the binary value on 
the A b us (A 0-A8) as the almost empty/almost full offset value for FIFO A (X). The high-to-low transition of define 
B flag (DBF) stores the binary value of the B bus (B0-B8) as the almost full/almost empty offset value for FIFO 
B(Y). 

Empty Flags (EMPTYA, EMPTYB). The empty flags (EMPTYA and EMPTYB) are low when their 
corresponding memories are empty and high when they are not empty. 

Full Flags (FULLA, FULLB). The full flags FULLA and FULLB are low when their corresponding memories 
are full and high when they are not full. 

Half-Full Flags (HFA, HFB). The half-full flags (HFA and HFB) are high.when their corresponding memories 
contain 512 or more words and low when they contain 511 or less words. 

Almost Full/Almost Empty flags (AF/AEA), (AF/AEB). The almost full/almost empty A flag (AF/AEA) is 
defined by the almost full/almost empty offset value for FIFO A (X). The AF/AEA flag is high when FIFO A 
contains X or less words or 1024 minus X words. The AF/AEA flag Is low when FIFO A contains between X plus 
1 or 1023 minus X words. The operation of the almost full/almost empty B flag (AF/AEB) is the same as AF/AEA 
for FIFO B. 

Programming Procedure for AF/AEA 

The almost full/almost empty flags (AF/AEA and AF/AEB) are programmed during each reset cycle. The almost 
full/almost empty offset value for FIFO A (X) and for FIFO B (Y) are either a user-defined value or the default 
values of X = 256 and Y = 256. Below are instructions to program AF/AEA using both methods. AF/AEB is 
programmed in the same manner for FIFO B. 

User Defined X_ 

Step 1: T ake DA F from high to low. Thi s stores AO thru A8 as X. 

Step 2: If RS TA is not already lo w, take RSTA low. 

Step 3: With DAF held low, take RSTA high. This defines t he AF /AEA flag using X. 

Step 4: To retain the current offset for the next reset, keep DAF low. 

Default X _ 

To redefine the AF/AE flag using the default value of X = 256, hold DAF high during the reset cycle. 


, Texas 
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SN74ACT2235 
1024 X 9 X 2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568, AUGIiST 1990-REVISED OCTOBER 1990 


logic symbolt 


SBA 

SAB 

GAB 

GBA 

RSTA 

DAF 

LDCKA 

UNCKA 

FULLA 

EMPTYA 

AF/AEA 


AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


44 

43 

2 

22 

21 

17 

26 

18 

25 

15 

4 

5 

6 

7 

8 

10 

11 

12 

13 


:} 


O 

FIFO 

1024x9x2 

SN74ACT2235 


MODE 


LDCKA 

UNCKA 


ALMOST FULU ALMOST EMPTY B 
ALMOST EMPTY A EMPTY B 


< ^A DATA ^ < ^B DATA^ 


^ 24 

28 

^ 19 

. ' 27 

V .28 

30 

41 

40 

39 

38 

37 

35 

34 

33 

32 


RSTB 

Dfii 

LDCKB 

UNCKB 

FULLB 

EMPTYB 

AF/AEB 


BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984. 
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SN74ACT2235 

1024 X 9 X 2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568, AUGU5T 1990-REVISED OCTOBER 1990 


logic diagram (positive logic) 



RSTB 

DBF 

FULLB 

LDCKB 


AF/AEA 

EMPTYA 

UNCKA 
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operating modes 
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I® 



SET FLAG TO EMPTY + 256/ 
FULL-256 (DEFAULT) 


tOperation of FIFO B is identical to that of FIFO A 
t Last valid data stays on outputs when FIFO goes empty due to a read. 


SN74ACT2235 

1024 x 9 x 2 ASYNCHRONOUS 
FIRST-IN^FIRST-OUT MEMORY 










SN74ACT2235 
1024 x 9 x 2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568. AUGUST 1990-REVISEP OCTOBER 1990 


SELECT MODE CONTROL TABLE 


I CONTROL I 

I OPERATION I 

SBA 

SAB 

A Bus 

B Bus 

L 

L 

Real Time B to A Bus 

Real Time A to B Bus 

H 

L 

FIFO B to A Bus 

Real Time A to B Bus 

L 

H 

Real Time B to A Bus 

FIFO A to B Bus 

H 

H 

FIFO B to A Bus 

FIFO A to B Bus 


OUTPUT ENABLE CONTROL TABLE 


I ENABLE 

OPERATION I 

GBA 

GAB 

A Bus 

B Bus 

H 

H 

A Bus Enabled 

B Bus Enabled 

H 

L 

A Bus Enabled 

Isolation/Input to B Bus 

L 

H 

Isolation/Input to A Bus 

B Bus Enabled 

L 

L 

Isolation/Input to A Bus 

Isolation/Input to B Bus 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage: Control inputs .. 7 V 

I/O ports . 5.5 V 

Voltage applied to a disabled 3-state output .. 5.5 V 

Operating free-air temperature range . 0°C to 70®C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ACT2235 

1024 X 9 X 2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568. AUGUST 1990-REVISED OCTOBER 1990 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vec Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

Iqh High-level output current 

A or B ports 

-8 

mA 

Status flags 

-8 

Iql Low-level output current 

A or B ports 

16 

mA 

Status flags 

8 

fciock Clock frequency 

LDCKA or LDCKB 

0 40 

MHz 

UNCKA or UNCKB 

0 40 

tw Pulse duration 

R^orR^low 


ns 

LDCKA or LDCKB 

high 


low 


UNCKA or UNCKB 

high 


iow 


DAF or DBF high 


tsu Setup time 

Data before LDCKA or LDCKB t 


ns 

Define AF/AE: D0-D8 before DAF or MfI 


Define AF/AE: DAF or DBFi before RSTA or RSTBf 


Define AF/AE (Default): DAF or DBF high before RSTA or RSTBf 


RSTA or RSTB inactive (high) before LDCKA or LDCKB t 


th Hoid time 

Data after LDCKA or LDCKBf 


ns 

Define AF/AE: D0-D8 after or DBFi 


Define AF/AE: D^ or DBF low after R^ or RSTB t 


Define AF/AE (Default): DAF or WF high after R^ or RSTBf 


RSTA or RSTB inactive (high) after LDCKA or LDCKB f 


Ta Operating free-air temperature 

o 

o 

°C 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

VqH 

High-level output voltage 

VcC = 4.5V, 

IOH=-8fTiA 

2.4 

V 

Vql 

Low-level output voltage 

Vcc = 4.5V, 

Iql =16 mA 

0.5 

V 

ll 

Input current 

Vcc = 5.5V, 

V| = Vec or 0 V 

±5 


•oz 

High-impedance-state output current 

Vcc = 5.5V, 

Vo = Vcc orOV 

± 5 

jiA 

'cci^ 

Supply current 

fciock = 25 MHz§ 

200 

230 

mA 

ICC2* 

Standby current 

LDCKA or LDCKB = V|h, 

V| = V|Hor V|L 

20 

25 

mA 

•CC3* 

Power down current 

V| = Vcc-0.2VorOV 

400 

HA 

Cj Input capacitance 

V| = 0 V, 

f=1 MHz 

4 

PF 

Co 

Output capacitance 

>■ 

o 

II 

O 

> 

f=1 MHz 

8 

PF 


t All typical values are at Vqq = 5 V, T/\ = 25°C. 

+ Ice tested with outputs open. 

§ For frequencies greater than 25 MHz, Ice = 200 mA + (6 mA • [f - 25]). 
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SN74ACT2235 
1024 X 9 X 2 ASYNCHRONOUS 
FIRST-IN, FIRST-OUT MEMORY 

D3568, AUGUST 1990-REVISED OCTOBER 1990 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAXt 

UNIT 

ACT2235-XX 

ACT2235-35 

ACT2235-28.5 

MIN TYP* MAX 

MIN MAX 

MIN MAX 

^max 

LOCK 


40 



MHZ 

UNCK 


40 



^pd 

LDCKAt, LDCKBt 

B, A 

22 



ns 

^pd 

UNCKAt, UNCKBt 

B,A 

20 



ns 

tPLH 

LDCKAt, LDCKBt 

EMPTYA, EMPTYB 

12 



ns 

fPHL 

UNCKAt, UNCKBt 

EMPTYA, EMPTYB 

12 



ns 

tPHL 

R^l, RSTBI 

EMPTYA, EMPTYB 

12 



ns 

tPHL 

LDCKAt, LDCKBt 

FULLA, FULLB 

12 



ns 

tPLH 

UNCKAt, UNCKBt 

FULLA, FULLB 

12 



ns 

tPLH 

R^l, RSTBi 

FULLA, FULLB 

15 



ns 

tPLH 

RSTAi, RSTBi 

AF/AEA, AF/AEB 




ns 

tPLH 

LDCKAt, LDCKBt 

HFA, HFB 




ns 

tPHL 

UNCKAt, UNCKBt 

HFA, HFB 




ns 

tPHL 

RS7A1, RSTBi 

HFA, HFB 




ns 

^pd 

SAB, SBA§ 

B,A 

11 



ns 

fpd 

A, B 

B, A 

8 



ns 

^pd 

LDCKAt, LDCKBt 

AF/AEA, AF/AEB 

6 



ns 

fpd 

UNCKAt, UNCKBt 

AF/AEA, AF/AEB 

5 



ns 

^en 

GBA, GAB 

A, B 

6 



ns 

^dis 

GBA, GAB 

A, B 

5 



ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at 5 V, = 25°C. 

§ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN74ACT7801 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


* Independent Asynchronous Inputs and 
Outputs 

• 1024 Words by 18 Bits Each 

* Read and Write Operations Can Be 
Synchronized to Independent System 
Clocks 

• Programmable Almost Full/Almost Empty 
Flag 


D3489, APRIL 1990 

• Input Ready, Output Ready, and Half Full 
Flags 

• Cascadable in Word Width and/or Word 
Depth 

• Fast Access Times of 15 ns With a 50-pF 
Load 

• High Output Drive for Direct Bus Interface 

• 3-State Q Outputs 


description 


in CO ^ 
Q Q Q O 


FN PACKAGE 
(TOP VIEW) 


T- CM 

~J z z 

O LU UJ 
Q Q Q UJ 

DC CC CC O 


iffigzcr 

Dc:^0o:^ao0o 



A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The SN74ACT7801 is a 1024 by 18-bit FIFO for high speed and fast access times. It processes data 
at rates up to 40 MHz and access times of 15 ns in a bit-parallel format. Data outputs are noninverting with respect 
to the data inputs. Expansion is easily accomplished in both word-width and word-depth. 

The SN74ACT7801 has normal input bus to output bus asynchronous operation. The special enable circuitry 
adds the ability to synchronize independent read and write (interrupts, requests) to their respective system clock. 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms of Tetms 
instruments standard warranty. Production processing does not 
necessarily Include testing of all parameters. 
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SN74ACT7801 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3489, APRIL 1990 


inputs 

Data In (DO-D1 7) - Data inputs for 18-bit wide data to be stored in the memory. Data lines D0- D8 a lso carry the 
Almost Full/Almost Empty Offset Value (X) on a high-to-low transition of Define Almost Full (DAF). 

Reset (RESET) - A reset is accomplished by taking Reset (RESET) low and generating a minimum of four Read 
Clock (RDCLK) and Write Clock (WRTCLK) cycles. This ensures that the internal read and write pointers are 
reset and that the Output Ready flag (OR), the Half Full flag (HF), and the Input Ready flag (IR) are low; the 
Alm ost Fu ll/Almost Empty flag (AF/AE ) is high . The FIFO must be reset upon power up. With the Define Almost 
Full (DAF) at a low level, a low pulse on RESET defines the AF/ AE sta tus flag using the Almost Full/Almo st Empty 
Offset Value (X), where X is the value previously stored. With DAF at a high level, a low level pulse on RESET 
defines the AF/AE flag using the default value of X = 256. 

Write Enables (WRTEN1, WRTEN2) -The Write Enables (WRTEN1, WRTEN2) must be high before the rising 
edge of Write Clock (WRTCLK) for a word to be written into memory. The Write Enables do not affect the storage 
of the Almost Full/Almost Empty Offset Value (X). 

Write Clock (WRTCLK) - Data is written into memory on a low-to-high transition of the Write Clock (WRTCLK) 
if the Input Ready status flag (IR) and the Write Enable control signals (WRTEN1, WRTEN2) are high. WRTCLK 
is afree running clock and functions as the synchronizing clock for all data transfers into the FIFO. The IR status 
flag is also driven synchronously with respect to the WRTCLK signal. 

Read Enables (RDEN1, RDEN2) - Both Read Enables (RDEN1, RDEN2) must be high before the rising edge 
of Read Clock (RDCLK) to read a word out of memory. The Read Enables are not used to read the first word 
stored in memory. 

Read Clock (RDCLK) - Data is read out of memory on a low-to-high transition at the Read Clock (RDCLK) input 
if the Output Ready status flag (OR), the Output Enable (OE), and the Read Enable control signals (RDEN1, 
RDEN2) are high. RDCLK is a free running clock and functions as the synchronizing clock for all data transfers 
out of the FIFO. The OR flag is also driven synchronously with respect to the RDCLK signal. 

Define Almost Full (DAF) - The high-to-low transition of the Define Almost Full (D AF) in put stores the binary 
value of Data Inputs D 0-D8 as the Almost Full/Almost Empty Offset Value (X). With DAF held low, a low pulse 
on the Reset (RESET) defines the Almost Full/Almost Empty flag (AF/AE) using X. 

Output Enable (OE) - Data Out (Q0-Q17) and the Output Ready flag (OR) are at a high-impedance state when 
the Output Enable (OE) is low. OE must be high before the rising edge of Read Clock (RDCLK) to read a word 
from memory. 

outputs 

Data Out (Q0-Q17) - The first data word to be loaded into the FIFO is moved to the Data Out (Q0-Q17) register 
on the rising edge of the third Read Clock (RDCLK) pulse to occur after the first valid write. The Read Enable 
(RDEN1, RDEN2) inputs do not affect this operation. Following data is unloaded on the rising edge of RDCLK 
when RDEN1, RDEN2, and the Output Ready flag (OR) are high. 

Input Ready Flag (IR) - The Input Ready Flag (IR) Is high when the FIFO is not full and low when the device 
is full. During reset, the IR flag is set low on the rising edge of the second Write Clo ck (WRTCLK) pulse. The 
IR flag is set high on the rising edge of the second WRTCLK pulse after reset RESET goes high. After the FIFO 
is filled and IR is set low, IR is set high on the second WRTCLK pulse to occur after the first valid read. 

Output Ready Flag (OR) - The Output Ready Flag (OR) is high when the FIFO is not empty and low when It 
is empty. During reset, the OR flag is set low on the rising edge of the third Read Clock (RDCLK) pulse. The OR 
flag is set high on the rising edge of the third RDCLK pulse to occur after the first word is written Into the FIFO. 
OR is set low on the rising edge of the first RDCLK pulse after the last word is read. 

Half Full Status Flag (HF) - The Half Full flag (HF) is high when the FIFO contains 513 or more words and is 
low when it contains 512 or less words. 
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1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3489, APRIL 1990 


Almost Full/Almost Empty Status Flag (AF/AE) - The Almost Full/Almost Empty flag (AF/AE) Is defined by 
the Almost Full/Almost Empty Offset Value (X). The AF/AE flag is high when the FIFO contains X + 1 or less 
words, or 1025 minus X or more words. The AF/AE flag Is low when the FIFO contains between X + 2 and 
1024 minus X words. 

Programming Procedure for AF/AE -The Almost Full/Almost Erppty flag (AF/AE) is programmed during each 
reset cycle. The Almost Full/Almost Empty Offset Value (X) is either a user-defined value or the default value 
of X = 256. Below are instructions to program AF/AE using both methods. 

User-Defined X 

Step 1. Take DAF from high to low. 

Step 2. If RESET is not already low, take RESET low. 

Step 3. With DAF held low, take RESET high. This defines the AF/AE flag using X. 

Step 4. To retain the current offset for the next reset, keep DAF low. 

Default X-To redefine the AF/AE flag using the default value of X=256, hold DAF high during the reset cycle. 
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SN74ACT7801 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


logic symbolt 


RESET- 
WRTCLK 
WRTN1 
WRTN2 
RDCLK 
OE 

RDEN1 

RDEN2 

OAF 

DO- 
D1 ■ 
D2" 
D3- 
D4- 
D5- 
D6- 
D7- 
D8< 
D9- 
D10- 
D11 ■ 
D12- 
D13- 
D14- 
D15- 
D16- 
D17- 




29 


30 


31 


27 




FIFO 1024X18 
74ACT7801 


RESET 
> WRTCLK 

WRTEN 


> RDCLK 
EN1 


IN RDY 
HALF FULL 
ALMOST FULUEMPTY 
OUT RDY,1 V 


RDEN 


i> DEF ALMOST FULL 


36 


66 


26 


38 

25 




39 

24 




41 

23 




42 

22 




44 

21 




46 

20 




47 

19 




49 

17 




50 

15 


|data> |data>iv 


52 

14 




53 

13 




55 

12 




56 

11 




58 

10 




59 

9 




61 

8 




63 

7 

17 


17 

64 





IR 

HF 

AF/AE 

OR 


QO 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

Oil 

012 

013 

014 

015 

016 

017 


t This symbol is in accordance with ANSI/IEEE Std 91 -1984. 
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DON’T CARL ' , , *; ■ ; \\ 


J 


Define the AF/AE flag using 
the default value of X=256. 


Figure 2. Reset Cycle: Define AF/AE Using the Default 
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timing diagram 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . - 0.5 V to 7 V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range ..- 65°C to 150‘’C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 


PARAMETER 

ACT7801-15 

ACT7801-18 

ACT7801-20 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

Vcc Supply voltage ^ 

4.5 5.5 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage j 

2 

2 

2 

V 

ViL Low-level input voltage j 

0.8 

0.8 

0.8 

V 

Iqh High-level output current 

-8 

-8 

-8 

mA 

Iql Low-level output current 

16 

16 

16 

mA 

^clock Clock frequency 

40 

35 

28.5 

MHz 

^w Pulse duration 

Data in (D0-D17), high or low 

10 

12 

14 

ns 

WRTCLK high 

7 

8.5 

10 

WRTCLK low 

15 

15 

15 

RDCLK high 

7 

8.5 

10 

RDCLK low 

15 

15 

15 

b^high 

10 

10 

10 

WRTEN1, WRTEN2 high or low 

10 

10 

10 

OE, RDEN1, RDEN2 high or low 

10 

10 

10 

tsu Setup time 

Data in (D0-D17) before WRTCLKt 

5 

5 

5 

ns 

WRTEN1, WRTEN2 before WRTCLKf 

5 

5 

5 

OE, RDEN1, RDEN2 before RDCLKt 

5 

5 

5 

RESET: RESET low before first WRTCLK and 
RDCLKf 

7 

7 

7 

Define AF/AE: D0-D8 before D^i 

5 

5 

5 

Define AF/AE: DAFj before RESETf 

7 

7 

7 

Define AF/AE (default): DAF high before RESETf 

5 

5 

5 

th Hold time 

Data in (D0-D17) after WRTCLKf 

1 

1 

1 

ns 

WRTEN1, WRTEN2 after WRTCLKf 

1 

1 

1 

OE, RDEN1, RDEN2 after RDCLKf 

1 

1 

1 

RESET: RESET low after fourth WRTCLK and 
RDCLKf 

0 

0 

0 

Define AF/AE: D0-D8 after D^i 

1 

1 

1 

Define AF/AE: DAF low after RESETf 

0 

0 

0 

Define AF/AE (default): DAF high after RESETf 

1 

1 

1 

Ta Operating free-air temperature | 

o 

-J 

o 

0 70 

0 70 

“C 
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SN74ACT7801 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3489, APRIL 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYpt 

MAX 

UNIT 

Vqh 

High-level output voltage 

Vcc = 4.5 V, 

IOH=-8'TiA 

2.4 

V 

VOL 

Low-level output voltage 

Vcc = 4.5 V, 

•OL= "I® 


V 

ll 

Input current 

Vcc = 5.5 V. 

V| = Vcc o*” 0 

±5 


•oz 

High-impedance-state output current 

Vcc = 5.5 V. 

Vo = Vcc or 0 

±5 


Icci^ 

Supply current 

fclock = 25MHz§ 

200 

230 

HBSIEim 

ICC2* 

Supply current, standby 

WRTCLK = V|H, 

V| = V|H or V|L 

20 

25 

mA 


Supply current, power down 

V| = Vcc-0-2Vor0 

400 

liA 


V| = 0. 

f=1 MHz 

4 

pF 

Co . 

< 

o 

It 

p 

f = 1 MHz 

8 

pF 


t All typical values are at Vcc = 5 V, Ta = 25'’C. 

^ Ice tested with outputs open. 

§ For frequencies greater than 25 MHz, Ice = 200 mA + (6 mA • [f - 25 MHz]). 


switching characteristics over recommended operating free-air temperature range (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 



vcc 
Cl = 
rl = 
Ta = 

= 4.5 V to 5.5 V, 
50 pF, 

500 Q, 

0»C to 70X 



UNIT 

ACT7801-15 

ACT7801-18 

ACT7801-20 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 

WRTCLK or RDCLK 


40 

35 

28.5 

MHz 

tpd 

RDCLKf 

Any Q 

5 

12 

15 

5 

18 

5 

20 

ns 

tpd^ 

RDCLKf 

Any Q 

10.5 



ns 

tpd 

WRTCLKf 

IR 

4 


10 

4 

12 

4 

14 

ns 

tpd 

RDCLKf 

OR 

4 


10 

4 

12 

4 

14 

ns 

bd 

WRTCLKf 

AF/AE 

7 


20 

7 

22 

7 

24 

ns 

*pd 

RDCLKf 

AF/AE 

7 


20 

7 

22 

7 

24 

ns 

^pd 

WRTCLKf 

HF 

6 


19 

6 

21 

6 

23 

HOI 

tpd 


HF 

6 


19 

6 

21 

6 

23 

ns 

tpLH 


AF/AE 

4 


19 

4 

21 

4 

23 

ns 

tpHL 

RESET! 

HF 

4 


21 

4 

23 

4 

25 

ns 

ten 

OE 

Any Q, OR 

2 


11 

2 

11 

2 

11 

ns 

tdis 

OE 

Any Q, OR 

2 


_14_ 

2 

14 

2 

14 

ns 


^ This parameter is measured at 30 pF (see Figure 5). 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ACT7801 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

_D3489. APRIL 1990 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME 
vs 

LOAD CAPACITANCE 
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SN74ACT7801 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3489, APRIL 1990 _ 

TYPICAL APPLICATION DATA 


expanding the SN74ACT7801 

The SN74ACT7801 is expandable in width and depth. Expanding in word depth offers special timing 
considerations: 

1. After the first data word is loaded into the FIFO, the word is unloaded and the Output Ready flag (OR) 
goes high after N x 3 Read Clock (RDCLK) cycles, where N is the number of devices used In depth 
expansion. 

2. After the FIFO is filled and the Input Ready flag (IR) goes low and the first word is unloaded, the IR flag 
is set high after N x 2 Write Clock cycles, where N is the number of devices used In depth expansion. 

CLOCK -1 


WRTCLK 

WRTEN1 

WRTEN2 


D0-D17 




'ACT7801 

RDCLK 

WRTCLK 

WRTEN1 

OR 

WRTEN2 

RDEN1 

IR 

RDEN2 


OE 

D0-D17 

00-017 


-5V 




'ACT7801 


WRTCLK 

RDCLK 

WRTEN1 

RDEN1 

WRTEN2 

RDEN2 

IR 

OR 


OE 

D0-D17 

00-017 




• RDCLK 
•RDEN1 

• RDEN2 
•OR 
•OE 

Q0-Q17 


Figure 6. Word-Depth Expansion: 2048-Word by 18-Bit, N = 2 


WRTCLK 

WRTEN 


D18>D35 

IR 


D0-D17 



'ACT7801 


WRTCLK 

RDCLK 

WRTEN 1 

RDEN1 

WRTEN2 

RDEN2 

IR 

OR 


OE 

D0-D17 

00-017 


> 




'ACT7801 


WRTCLK 

RDCLK 

WRTEN1 

RDEN1 

WRTEN2 

RDEN2 

IR 

OR 


OE 

D0-D17 

00-017 


o 


:> 


RDCLK 

RDEN 


OE 

Q18-Q36 

OR 


00-017 


Figure 7. Word-Width Expansion: 1024-Word by 36-Bit 
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SN74ACT7802 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


* Independent Asynchronous Inputs and 
Outputs 

* Low-Power Advanced CMOS Technology 

* 1024 Words by 18 Bits Each 

* Programmable Almost Full/Almost Empty 
Flag 

* Empty, Full, and Half-Full Flags 


D3599, AUGUST 1990-REVISED OCTOBER 1990 

• Fast Access Times of 25 ns With a 50-pF 
Load 

• Fall-Through Time ... 20 ns Typical 

• Data Rates From 0 to 50 MHz 

• High Output Drive for Direct Bus interface 

• 3-State Q Outputs 


FN PACKAGE 
(TOP VIEW) 



NC - No internal connection 


description 

A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The SN74ACT7802 Is a 1024- by 18-bit FIFO for high-speed applications. It processes data in a 
bit-parallel format at rates up to 50 MHz and access times of 25 ns. 

Data is written into the FIFO memory on a low-to-high transition on the Load Clock Input (LOCK) and is read 
out on a low-to-high transition on the Unload Clock input (UNCK). The memory is full when the number of words 
clocked in exceeds by 1024 the number of words clocked out. When the memory is full, LOCK has no effect on 
the data in the memory; when the memory is empty, UNCK has no effect. 


PRODUCT PREVIEW documents contain information on products in the 
formative or design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74ACT7802 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3599, AUGUST 1990-REVISED OCTOBER 1990 


The FIFO memory status is monit ored b y the Full (FULL), Empty (EMPTY), Half-Full (HF), and Almost 
Full/Almost Empty (AF/AE) flags. The FULL output is low when the memory is full; the EMPTY output is low when 
the memory is empty. The HF output is high when the memory contains 512 or more words and low when it 
contains less than 512 words. The level of the AF/AE flag is determined by both the number of words in the FIFO 
and a user-definable offset X. AF/AE is high when the FIFO is almost full or almost empty, i.e., when it contains 
X or less words or (1024-X) or more words. The Almost Full/Almost Empty offset value is either user-defined 
or the default value of 256; it is programmed during each reset cycle as follows: 

• User-Defined X: 

- Take OAF low 

- Take RESET low 

- With DAF held low, take RESET high. This defines X as the value on D0-D8. 

- To retain the current offset, keep DAF low during the following reset cycle. 

• Default X: 

- X defaults to 256 if DAF is held high during the reset cycle. 

A low level on the Reset (R ESET) input resets the FIFO internal clock stack pointers and sets FULL high, AF/AE 
high, HF low, and EMPTY low. The Q outputs are not reset to any specific logic level. The FIFO must be reset 
upon power up. 

The Q outputs are noninverting and are in the high-impedance state when the Output Enable (OE) input is low. 

When w riting to the FIFO after a reset pulse or when the FIFO is empty, the first active transition on LOCK drives 
EMPTY high and causes the first word written to the FIFO to appear on the Q outputs. Therefore, an active 
transition on UNCK is not required to read the first word written to the FIFO. Each subsequent read from the 
FIFO requires an active transition on UNCK. 

The ’ACT7802 can be cascaded in the word-width direction but not in the word-depth direction. 
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SN74ACT7802 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3599, AUGUST 1990-REVISED OCTOBER 1990 


logicsymbol t 


RESET 

LOCK 

UNCK 

OE 

DAF 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

DIO 

D11 

D12 

D13 

D14 

D15 

D16 

D17 


29 


27 


FIFO 1024x18 
SN74ACT7802 




RESET 

> LDCK 

> UNCK 
EN1 

> DEFALMOST FULL 


FULL 
HALF-FULL 
ALMOST FULUEMPTY 

EMPTYj^ 


35 

36 


33 

66 


26 

0 


0 

38 

25 

39 

24 

41 

23 

42 

22 

44 

21 

46 

20 

47 

19 

49 

17 

50 

15 


1 DATA > [data >1 V 


52 

14 




53 

13 




55 

12 




56 

11 




58 

10 




59 

9 




61 

8 




63 

7 

17 


17 

64 





FULL 

HF 

AF/AE 

EMPTY 


QO 

Q1 

02 

03 

04 

05 

06 

07 

08 

09 

010 

Oil 

012 

013 

014 

015 

016 

017 


t This symbol is in accordance with ANSI/IEEE Std 91-1984, 
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PRODUCT PREVIEW 


SN74ACT7802 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

D3599, AUGUST 1990-REVISED OCTOBER 1990_ 


functional block diagram 

OE - 


D0-D17 


LOCK 


UNCK 


RESET- 


WRITE 

CONTROL 


READ 

CONTROL 


RESET 

LOGIC 


READ 

POINTER 


WRITE 

POINTER 






1 




LOCATION 1 


LOCATION 2 


^ 1024X18 


RAM 


LOCATION 1023 


LOCATION 1024 


STATUS 

FLAG 

LOGIC 




EMPTY 

FULL 

HF 

AF/AE 
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timing diagram 



RESET 

LOCK 

D0-D17 

UNCK 

OE 

Q0-Q17 

EMPTY 

AF/AE 

HF 

FULL 



Define the AF/AE offset value (X) 
using the data on D0-D8 


Define the AF/AE offset value (X) 
to be the default value of 256 
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PRODUCT PREVIEW 


SN74ACT7802 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

D3599, AUGUST 1990-REVISED OCTOBER 1990_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5Vto7V 

Input voltage ... 7 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 



ACT7802-XX 

ACT7802-35 

ACT7802-28.5 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

Vqq Supply voltage 

4.5 5.5 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

2 

V 

V|L Low-level input voltage 

0.8 



V 

■oh High-level output current 

-8 

-8 

-8 

mA 

Iql Low-level output current 

16 

16 

16 

mA 

fciock Clock frequency 




MHz 

tw Pulse duration 

LOCK high 




ns 

LOCK low 




UNCK high 




UNCK low 




DAF high 




RESET low 




tsu Setup time 

Data in (D0-D7) before LDCKf 




ns 

RESET inactive (high) before LDCKf 




LOCK (inactive) before RESETt 




Define AF/AE: D0-D8 before DAF^ 




Define AF/AE: DAFi before RESETf 




Define AF/AE (default): DAf high before RESETf 




th Hold time 

Data in (D0-D7) after LDCKf 




ns 

RESET inactive (high) after LDCKf 




Define AF/AE: D0-D8 after DAF j 




Define AF/AE: DAF low after RESETf 




Define AF/AE (default): DAF high after RESETf 




Ta Operating free-air temperature | 

o 

o 

o 

o 

0 70 

°C 
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SN74ACT7802 

1024 X 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3599, AUGUST 1990-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

Vqh 

High-level output voltage 

Vcc = 4.5V. 

IOH=-8mA 

2.4 

V 

Vql 

Low-level output voltage 

Vcc = 4.5V. 

Iql = 16 mA 

0.5 

V 

ll 

Input current 

Vec = 5.5 V. 

V| = Vec or 0 V 

± 5 

mA 

loz 

High-impedance-state output current 

Vcc = 5.5V. 

Vo = Vcc orOV 

±5 

HA 


Supply current 

tclock = 50 MHz 

200 

mA 

ICC2^ 

Supply current, standby 

LOCK = V|H, 

V, = V|H orViL 

20 

mA 

•CC3^ 

Supply current, power down 

V| = Vcc-0.2VorO 

200 


Cj 

V| = 0V, 

f = 1 MHz 


PF 

Co 

>■ 

o 

II 

O 

> 

f = 1 MHz 


PF 


t All typical values are at Vqq = 5 V, = 25°C. 
t Ice tested with outputs open. 


TYPICAL APPLICATION DATA 


D18-D35 


D0-D17 


O 




’ACT7802 

LOCK UNCK 


FULL 


D0-D17 


EMPTY 

OE 

Q0-Q17 




’ACT7802 


LOCK 

UNCK 


EMPTY 

FUlX 



OE 

D0-D17 

Q0-Q17 


D- 


UNCK 


EMPTY 

OE 




Q35 


:> 


Q0-Q17 


Figure 1. Word-Width Expansion: 1024-Word by 36-Bit 
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SN74ALS229B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3486, MARCH 1990 


independent Asynchronous Inputs and 
Outputs 

16 Words by 5 Bits 
Data Rates From 0 to 40 MHz 
Fall-Through Time ... 14 ns Typ 
3-State Outputs 

Package Options include Plastic “Small 
Outline” Packages, Plastic Chip Carriers, 
and Standard Plastic 300-mil DIPs 


DW OR N PACKAGE 
(TOP VIEW) 


description 


OE[ 

1 

^20] 

FULL-2 I 

2 

19] 

Fun:[ 

3 

18 ] 

LDCK[ 

4 

17] 

D0[ 

5 

16] 

D1[ 

6 

15 ] 

D2[ 

7 

14] 

D3[ 

8 

13 ] 

D4[ 

9 

12 ] 

gnd[ 

10 

11] 


FN PACKAGE 

This 80-bit memory uses Advanced Low-Power (top view) 

Schottky technology and features high speed and cnj 

a fast fall-through time. It is organized as 16 words > 

by 5 bits. H ij o ^ 

A FIFO memory is a storage device that allows 

data to be written into and read from its array at L 3 2 i 20 19 

independent data rates. This FIFO is designed to LDCK ] 4 18[ LINCK 

process data at rates from 0 to 40 MHz in a DO ] 5 17 C empty 

bit-parallel format, word by word. Di ] e leC QO 

D2 ]7 15C Q1 

Data is written into memory on a low-to-high D3 1 s uf Q2 

transition at the load clock input (LDCK) and Is 9 10 11 12 13 ^ 

read out on a low-to-high transition at the unload — mo non — 

clock (UNCK). The memory Is full when the S 2 Ife o o 

number of words clocked in exceeds by 16 the ^ 

number of words clocked out. When the memory 
is full, LDCK signals have no effect. When-the 
memory is empty, UNCK signals have no effect. 

Status of the FIFO memory Is monitored by the FULL, EMPTY, FULL -2, and FULL+2 output flags. The FULL 
output is low when the memo ry is full and high when it is not full. The FULL-2 output is low when the memory 
cont ains 14 dat a words. The EMPTY output is low when the memory is empty and high when it is not empty. 
The EMPTY+2 output is low when two words remain In memory. 

A low l evel on th e re set input (R ST) resets the Internal stack control pointers and also sets EMPTY low and sets 
FULL, FULL-2, and EMPTY-f 2 h igh. T he Q outputs are not reset to any specific logic lev el. The first low-to-high 
transition on LDCK after either a RST pulse or from an empty condition causes EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data outputs 
are noninverting with respect to the data inputs and are at high impedance when the output-enable input (OE) 
is low. OE does not affect the output flags. Cascading is easily accomplished in the word-width direction but is 
not possible in the word-depth direction. 

The SN74ALS229B is characterized for operation from 0°C to 70°C. 


|ijL 111 O :^|lli 


8 14L 

9 10 11 12 13 


Q I- CO 

Q 2 CO o O 
o tr 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN74ALS229B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


logic symbolt 





FIFO 16 X 5 




RST 

11 

K 

CTR 

CT=0 (CT=16)G1 

CT=14 

>T(+/C2) 

>3- (CT=0)G3 


3 

FULL 

FULL-2 




2 

LOCK 

4 



19 

UNCK 

18 



17 

EMPTY+2 





EMPTY 

OE 

1 


WZKiA 






CN4 

n.r 




DO 



2D 4V 


16 

/>r\ 

6 



i 4 

UU 

Hi 




1D 

Oi 

U I 

_ 




1 A 

U1 

no 

7 




14 

OO 


p 




1 O 

\dd 

D3 

o 




I O 

Q3 

9 





D4 




I d 

Q4 







t This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but does not 
show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled by a single counter 
whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 

Pin numbers shown are for DW and N packages. 
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SN74ALS229B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3486, MARCH 1990 


logic diagram (positive logic) 


DIV16 3 

4 

5 


RING ^ 
COUNTER 1 
CTR 2 
DIV16 3 

4 

5 

6 

7 

8 
9 

Read io 
Address n 
12 


1A,3D 2A-QO 

~TT“ Q1 

-4^ Q2 

—H- Q3 
--11 04 


Pin numbers shown are for DW and N packages. 
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SN74ALS229B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3486, MARCH 1990 



INITIALIZE LOAD UNLOAD EMPTY EMPTY + 2 FULL-2 FULL 

POINTERS W1 W2 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vqq . 7 V 

Input voltage, V| .. . . 7 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range ..- 65°C to 150^0 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ALS229B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D3486, MARCH 1990 


recommended operating conditions (see Note 1) 



MIN NOM MAX 

MJljyli 

Vcc Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voitge 

2 

V 

V|j_ Low-level input voitge 

0.8 

V 

Iqh High-level output curent 

Q outputs 


mA 

Status flags 

-0.4 

Iql Low-level output curent 

Q outputs 

24 

mA 

Status flags 

8 

^clock Clock frequency 

LOCK 

0 40 

MHz 

UNCK 

0 40 

tw Pulse duration 

R^low 

18 

ns 

LOCK low 

15 

LOCK high 

10 

UNCK low 

15 

UNCK high 

10 

tsu Setup time 

Data before LDCKf 

8 

ns 

RST (inactive) before LDCKf 

5 

LOCK (inactive) before RST t 

5 

th Hold time 

Data after LDCKf 

5 

ns 

Ta Operating free-air temperature 

0 70 

“C 


NOTE 3: To ensure proper operation of this high-speed FIFO device, it is necessary to provide a clean signal to the LOCK and UNCK clock inputs. 
Any excessive noise or glitching on the clock inputs that violates the VjL, V|h, or minimum pulse duration limits can cause a false clock 
or improper operation of the internal read and write pointers. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

fisfcONDmONS 

MIN 

TYP+ 

MAX 

ISSSil 

ViK 

Vcc = 4.5 V. 

l| = -18mA 


V 


0 outputs 

Vcc = 4.5 V, 

• 0 L = -2.6 mA 

2.4 

3.2 


Y 

Status flags 

Vcc = 4.5 V to 5.5 V, 

IOL = -0-4mA 

Vcc~2 



0 outputs 

Vcc = 4.5 V. 

IOL = 12 mA 


0.25 

0.4 



Vcc = 4.5 V, 

lOL = 24 mA 


0.35 

0.5 


Status flags 

Vcc = 4.5 V, 

lOL = 4 mA 


0.25 

0.4 



Vcc = 4.5 V. 

Iql = 8 


0.35 

0.5 


'OZH 

Vcc = 5.5 V, 

Vo = 2.7 V 

20 

fA 

lOZL 

Vcc = 5.5 V. 

Vo = 0.4 V 

-20 

HA 

l| 

Vcc = 5.5 V, 

V| = 7V 

0.1 

mA 

l|H 

Vcc = 5.5 V, 

Vi = 2.7V 

20 


l|L 

Vcc = 5.5 V, 

Vi = 0.4 V 

-0.2 

mA 

'o* 

Vcc = 5.5 V. 

Vo = 2.25 V 

-30 


-112 

mA 

'cc 

Vcc = 5.5 V 


85 

140 

mA 


t Ail typical values are at Vqq = 5 V, Ta = 25“C. 

+ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN74ALS229B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

_D3486, MARCH 1990 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 £2, 

Ta = 0°C to 70°C 

UNIT 

MIN 

MAX 


LOCK 


40 


UNCK 


40 

^pd 

LDCKt 

Any Q 

6 

30 

ns 

^pd 

UNCKt 

Any Q 

6 

30 

ns 

tPLH 

LDCKt 

EMPTY 

5 

25 

ns 

^PHL 

UNCKt 

EMPTY 

6 

27 

ns 

tPHL 


EMPTY 

5 

26 

ns 

tpd 

LDCKt 

EMPTY+2 

7 

33 

ns 

^pd 

UNCKt 

EMPTY+2 

9 

35 

ns 

^PLH 


EMPTY+2 

9 

33 

ns 

^pd 

LDCKt 

FULL- 2 

7 

33 

ns 

^pd 

UNCKt 

FULL- 2 

9 

35 

ns 

tPLH 


FULL- 2 

9 

33 

ns 

tPHL 

LDCKt 

FULL 

6 

27 

ns 

tPLH 

UNCKt 

FULl 

5 

25 

ns 

tpLH 

RST| 

FULL 

8 

31 

ns 

^en 

OEt 

Q 

2 

15 

ns 

tdis 

OEl 

Q 

1 

15 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1, 
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SN74ALS232B 

16x4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3247, FEBRUARY 1989 



This 64-bit memory uses Advanced Low-Power 
Schottky technology and features high speed 
and fast fall-through times. It Is organized as 16 
words by 4 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. This FIFO is designed 
to process data at rates from 0 to 40 MHz In a 
bit-parallel format, word by word. 

Data Is written Into memory on a low-to-high 
transition at the load clock input (LOCK) and Is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect on the data 
residing In memory. When the memory is empty, 
UNCK signals have no effect. 



NC—No internal connection. 


Status of the FIFO memory is monitored by the FULL and EMPT Y outpu t flags. The FULL output is low 
when the memory Is full and high when the memory is not full. The EMPTY output is low when the memory 
is empty and high when it is not empty. 


A low le vel on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and sets FULL high. Th e outp uts are not reset to any specific logic level s. The fi rst low-to-high transition 
on LOCK after either a RST pulse or from an empty condition causes EMPTY to go high and the data 
to appear on the Q outputs. It is Important to note that the first word does not have to be unloaded. Data 
outputs are noninverting with respect to the data inp uts and ar e at high impedance when the output-enable 
input (OE) is low. OE does not affect either the FULL or EMPTY output flags. Cascading is easily 
accomplished in the word-width direction but is not possible In the word-depth direction. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necosssrily include testing of ail parameters. 


Jfc._ Copyright © 1989, Texas Instruments incorporated 
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SN74ALS232B 

16x4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


_ D3247, FEBRUARY 1989 

logic symbol'^ 



^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 

logic diagram (positive logic) 



Pin numbers shown are for DW and N packages. 
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SN74ALS232B 

16x4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3247, FEBRUARY 1989 


timing diagram 


RST 


LOCK 


SlU-Ti 




ife 

LJ_rL_n_n 


UNCK 


I I 

INITIALIZE LOAD 
POINTERS W1 


UNLOAD 

W2 


EMPTY 


nnn. 




WORD 1 [ 


III 1 

1 1 1 1 1 

EMPTY 1 1 

1 1 

1 1 

1 ^_1 

1 1 

1 1 

1 

1 

1 


FULL 1 1 

» 1 

1 1 

L 

_1 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vcc. ^ V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output. 5.5V 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 


recommended operating conditions (see Note 1) 



MIN NOM MAX 


Vcc Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

...2... 

V 

V|L Low-level input voltage 

0.8 

V 

'oh High-level output current 

Q outputs 

-2.6 

mA 

FULL, EMPTY 

-0.4 

Iql Low-level output current 

Q outputs 

24 

mA 

FULL, EMf>TV 

8 

fciock^ Clock frequency 

LOCK 



UNCK 

0 40 

ty^ Pulse duration 

R§T low 

18 

B 

LOCK low 

15 

LOCK high 

10 

UNCK low 

15 

UNCK high 

10 

tsy Setup time 

Data before LDCKT 

8 

ns 

LOCK inactive before RSTt 

5 

th Hold time 

Data after LDCKT 

5 


LDCK inactive after RSTt ' 

5 

1 Ta Operating free-air temperature 

0 70 

»c 


^The maximum possible clock frequency is 40 MHz. The maximum clock frequency when using a 50% duty cycle is 33.3 MHz. 
NOTE 1: To ensure proper operation, it is necessary to provide a clean signal to the LOCK and UNCK clock inputs. Any excessive noise 
or glitching on the clock inputs that violates limits for maximum Vjl, minimum V|h, or minimum pulse duration can cause a false 
clock or improper operation of the internal read and write pointers. 
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SN74ALS232B 

16x4 ASYNCHRONOUS FIRST-IN, FIRST OUT MEMORY 


D3247, FEBRUARY 1989 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

V 

Vqh 

FULL, EMPTY 

^cc ~ *0H ~ -0.4 mA 

Vcc-2 

V 

Q outputs 

Vcc = V, Iqh - -2.6 mA 

2.4 3.2 


Q outputs 

Vcc = 4-5 V, Iql = 12 mA 

0.25 0.4 

■ 

Vcc = 4.5 V, Iql = 24 mA 

0.35 0.5 

FULL, EMPTY 

Vcc = V, Iqh = ^ fTiA 

0.25 0.4 

Vcc = "^-5 V, Iql = 8 mA 

0.35 0.5 

BtHW 


Vcc = 5-5 V, Vq = 2.7 V 

20 

aA 


Vcc = 5.5 V, Vq = 0.4 V 

-20 

fA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 , 

liA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

mA 

•o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

mA 

•cc 

Vcc = 5.5 V 

80 125 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc-5 V, 

Cl- 50 pF, 

R1 -500 a 

R2-500 a 
Ta-25“C 

Vcc-A.5Vto 5.5 V, 
Cl- 50 pF, 

R1 -500 Q, 

R2-500 fi, 

Ta- 0®C to 70®C 

UNIT 

I MIN TYP 

MAX 1 

1 MIN 

MAX 1 

^max 

LOCK 


50 

40 

MHz 

UNCK 


50 

40 

fpd 

LDCKT 

Any Q 

14 

23 

6 

30 

ns 

ipd 

UNCKT 

Any Q 

15 

23 

6 

30 

ns 

tPLH 

LDCKT 

EMPTY 

13 

20 

5 

25 

ns 

tPHL 

UNCKT 

EMPTY 

15 

22 

6 

27 

ns 

tPHL 


EMPTY 

15 

21 

5 

26 

ns 

tPHL 

LDCKT 

FUiX 

15 

22 

6 

27 

ns 

fPLH 

UNCKT 

full 

13 

20 

5 

25 

ns 

IPLH 


FULL 

16 

23 

7 

28 

ns 

^en 

GET 

Q 

5 

12 

1 

14 

ns 

fdis 

OEi 

Q 

5 

12 

1 

16 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALS233B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3487, MARCH 1990 


independent Asynchronous inputs and 
Outputs 

16 Words by 5 Bits 
Data Rates From 0 to 40 MHz 
Fali-Through Time ... 14 ns Typ 
3<State Outputs 

Package Options inciude Plastic “Small 
Outline” Packages, Plastic Chip Carriers, 
and Standard Plastic 300-mil DIPs 


DW OR N PACKAGE 
(TOP VIEW) 


description 


OE[ 

“X 

1 

^20] 

FULL-1 1 

2 

19 ] 

fOllI 

3 

18 ] 

ldck[ 

4 

17] 

D0[ 

5 

16 ] 

D1 [ 

6 

15 ] 

D2[ 

7 

14 ] 

D3[ 

8 

13 ] 

D4[ 

9 

12] 

gnd[ 

10 

11] 


FN PACKAGE 

This 80-bit memory uses Advanced Low-Power (top view) 

Schottky technology and features high speed and ^ 

a fast fall-through time. It is organized as 16 words t- i 

by 5 bits. Iij li o ^ 

A FIFO memory Is a storage device that allows > 

data to be written Into and read from its array at ^3212019 

independent data rates. These FIFOs are ldck ]4 isC UNCK 

designed to process data at rates from 0 to do ]5 17[ empty 

40 MHz in a bit-parallel format, word by word. D1 ] e 16 [ QO 

* . X t.- u D2 ] 7 15 C Q1 

Data IS written into memory on a low-to-high D3 1 s 14^02 

transition at the load clock input (LOCK) and Is ■^^ 910111213 ^ 

read out on a low-to-high transition at the unload — Cla i m , a — 

clock input (UNCK). The memory is full when the S § Ife o o 

number of words clocked in exceeds by 16 the ^ 

number of words clocked out. When the memory 
is full, LOCK signals have no effect. When the 
memory is empty, UNCK signals have no effect. 

Status of the FIFO memory Is monitored by the FULL, EMPTY, FULL -1, and FULL+1 output flags. The FULL 
output is low when the memo ry is full and high when it is not full. The FULL-1 output is low when the memory 
cont ains 15 dat a words. The EMPTY output Is low when the memory is empty and high when it is not empty. 
The EMPTY+1 output is low when two words remain in memory. 

A low l evel on th e re set input (R ST) resets the internal stack control pointers and also sets EMPTY low and sets 
FULL, FULL-1, and EMPTY+1 h igh. T he Q outputs are not reset to any specific logic lev el. The first low-to-high 
transition on LOCK, after either a RST pulse or from an empty condition, causes EMPTY to go high and the data 
to appear on the Q outputs. It is Important to note that the first word does not have to be unloaded. Data outputs 
are noninverting with respect to the data inputs and are at high impedance when the output-enable input (OE) 
is low. OE does not affect the output flags. Cascading is easily accomplished In the word-width direction but is 
not possible in the word-depth direction. 

The SN74ALS233B is characterized for operation from 0°C to 70°C. 


H ^ ^ 

3 D ^ 82 

lUL LL O :> LU 


8 14L 

9 10 11 12 13 


Q H- CO 

Q Z CO O O 
O ^ 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN74ALS233B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3487, MARCH 1990 

logic symboit 


RST 

LOCK 

UNCK 

OE 

DO 

D1 

D2 

D3 

D4 




FIFO 16 X 5 


CTR 

CT=0 (CT=16)G1 
CT=15 

t>T(+/C2) 

[>3- (CT=0)G3 


EN4 


_ 

3 


2 

_ 

_ 

19 


17 


5 

2D 4V 

16 

6 

15 


7 


14 


8 


13 


9 


12 






FULL 

FULL-1 

EMPTY+1 

EMPTY 


QO 

Q1 

Q2 

Q3 

Q4 


t This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but does not 
show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled by a single counter 
whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 

Pin numbers shown are for DW and N packages. 
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SN74ALS233B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3487, MARCH 1990 


logic diagram (positive logic) 
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SN74ALS233B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3487, MARCH 1990 



INITIALIZE LOAD UNLOAD EMPTY EMPTY +1 FULL~1 FULL 

POINTERS W1 W2 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vqq . 7 V 

Input voltage, V| . 7 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range . 0®C to 70°C 

Storage temperature range .- 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ALS233B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

D3487. MARCH 1990_ 


recommended operating conditions (see Note 1) 





Vcc Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

•oh High-level output current 

Q outputs 

-1.6 


Status flags 

-0.4 

Iql Low-level output current 

Q outputs 

24 


Status flags 

8 

fclock Clock frequency 

LOCK 

0 40 

MHz 

UNCK 

0 40 

tyv Pulse duration 

^low 

18 

ns 

LOCK low 

15 

LOCK high 

10 

UNCK low 

15 

UNCK high 

10 

tsu Setup time 

Data before LDCKf 

8 

ns 

RST (inactive) before LDCKf 

5 

LDCK (inactive) before RSTf 

5 

th Hold time 

Data after LDCKf 

5 

ns 

Ta Operating free-air temperature 

0 70 

“C 


NOTE 1: To ensure proper operation of this high-speed FIFO device, it is necessary to provide a clean signal to the LOCK and UNCK clock inputs. 
Any excessive noise or glitching on the clock inputs that violates the V|l, V|h, or minimum pulse duration limits can cause a false clock 
or improper operation of the internal read and write pointers. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP+ 

MAX 

UNIT 

V|K 

Vcc = 4.5 V, 

l|=-18mA 


V 


Q outputs 

Vcc = 4.5 V, 

•0L = -2.6 mA 

2.4 

3.2 



Status flags 

Vcc = 4.5 V to 5.5 V, 

lQI_j=-0.4 mA 

Vcc"^ 



Q outputs 

Vcc = 4.5 V, 

•OL= 12 mA 


0.25 

0.4 



Vcc = 4.5 V, 

•OL = 24 mA 


0.35 

0.5 


Status flags 

Vcc = 4.5 V. 

Iql = 4 mA 


0.25 

0.4 



Vcc = 4.5 V, 

Iql = 8 fTiA 


0.35 

0.5 


•OZH 

Vcc = 5.5 V. 

Vo = 2.7 V 

20 

fA 

•OZL 

Vcc = 5.5 V. 

Vo = 0.4 V 

-20 

pA 

•l 

Vcc = 5.5 V. 

V| = 7V 

0.1 

mA 

•IH 

Vcc = 5.5 V. 

V| = 2.7 V 

20 

fA 

•IL 

Vcc = 5.5 V. 

V| = 0.4V 

-0.2 

mA 

•o'*' 

Vcc = 5.5 V, 

Vo = 2.25 V 

-30 


-112 

mA 

•cc 

Vcc = 5.5 V I 


88 

133 

mA 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN74ALS233B 

16x5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3487, MARCH 1990 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q. 

Ta = 0°C to 70°C 

UNIT 

MIN 

MAX 


LOCK 


40 


UNCK 


40 

^pd 

LDCKt 

Any Q 

6 

32 

ns 

^pd 


Any Q 

6 

30 

ns 

tPLH 

LDCKt 

EMPTY 

5 

25 

ns 

tPHL 

UNCKt 

EMPTY 

6 

27 

ns 

tPHL 

R^i 

EMPTY 

5 

25 

ns 

tpd 

LDCKt 

EMPTY+1 

7 

34 

ns 

^pd 

UNCKt 

EMPTY+1 

7 

34 

ns 

tPLH 

RSTi 

EMPTY+1 

8 

31 

ns 

tpd 

LDCKt 

FULL- 1 

9 

33 

ns 

tpd 

UNCKt 

FULL- 1 

8 

32 

ns 

tPLH 


FULL- 1 

11 

32 

ns 

tPHL 

LDCKt 

FULL 

6 

27 

ns 

¥lh 

UNCKt 

FULL 

5 

25 


tPLH 

RSTi 

fulE 

9 

30 

ns 

^en 

OEt 

Q 

2 

15 

ns 

^dis 

OEl 

Q 

1 15 

ns 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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64 x 4 ASYNCHRONOUS FIRST-IN, FIRST-o'uT MEMORIES 


• Asynchronous Operation 

• Organized as 64 Words of 4 Bits 

• Data Rates From 0 to 30 MHz 

• 3-State Outputs 

• Simiiar to MMI67401B With Higher Speed 
and 3-State Outputs 

• Dependable Texas Instruments Quality and 
Reliability 

description 


D2958, OCTOBER 1986-REVISED APRIL 1988 


SN54ALS234 . . . J PACKAGE 
SIM74ALS234 . . . DW OR N PACKAGE 
(TOP VIEW) 


DEC 

7T 

Jl6 

IRC 

2 

15 

SHIFT IN Q 

3 

14 

DO 

4 

13 

D1 C 

5 

12 

D2 [; 

6 

11 

D3 C 

7 

10 

GND Q 

8 

9 


A. ooov. A. SN54ALS234 ... FK PACKAGE 

The SN54ALS234 and SN74ALS234 are SN74ALS234 fn package 

256-bit memories utilizing Advanced Low-Power (jqp view) 

Schottky IMPACT™ Technology. They feature h- 

high speed with fast fall-through times and are o 

organized as 64 words by 4 bits. ^ h 

A FIFO memory is a storage device that allows ^\o z > ^ 

data to be written into and read from its array -— 1:^0 a a lu- 

091 9Q 1 q 

at independent data rates. The 'ALS234 is 

designed to process data at rates from 0 to 30 SHIFT IN ] 4 18 [ OR 

megahertz in a bit-parallel format, word by word. DO ] 5 qq 

NC 3 6 16 [ NC 

Data is written into memory on the rising edge D 1 ] 7 15C 

of the Shift In input. When Shift In goes low, the D2 ]8 14C Q 2 

first data word ripples through to the output {see 9 10111213 

Figure 1). As the FIFO fills up, the data words I - n . Q , o„ ,- . . 

stack up In the order they were written. When 2 § z a 

the FIFO Is full, additional Shift In pulses have ^ 

no effect. Data is shifted out of memory on the internal connection 

falling edge of the Shift Out input (see Figure 2). 

When the FIFO is empty, additional Shift Out 
pulses have no effect. The last data word 
remains at the outputs until a new word falls 
through or RST goes low. 

Status of the 'ALS234 FIFO memory is monitored by the Output Ready (OR) and Input Ready (IR) flags. 
When the OR flag is high, valid data is available at the outputs. The OR flag Is low when Shift Out Is high 
and will stay low when the FIFO is empty. The IR status flag is high when the inputs are ready to receive 
more data. The IR flag is low when Shift In is high and stays low when the FIFO is full. 

When the FIFO Is empty, input data is shifted to the output automatically when Shift In goes low. If Shift 
Out is held high during this time, the OR flag pulses high indicating valid data at the outputs (see Figure 3). 

When the FIFO is full, data can be shifted in automatically by holding Shift In high and taking Shift Out 
low. A propagation delay after Shift Out goes low, IR will go high. If Shift In is still high when IR goes 
high, data at the inputs are automatically shifted in. Since IR Is normally low when the FIFO is full and 
Shift In is high, only a high-level pulse is seen on the IR output (see Figure 4). 




Tzr'aaa 

3 2 1 20 

tzi— 
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DO 
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NC 
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NC —No internal connection 


IMPACT is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


necessarily 

8-48 


, Texas 
Instruments 

POST OPFICE box 655303 • DALLAS, TEXAS 75265 


) 1986, Texas Instruments Incorporated 




SN54ALS234, SN74ALS234 
64 X 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986-REVISED APRIL 1988 

description (continued) 

The FIFO must be reset after power up with a low-level pulse on the Master Reset input (RST). This sets 
Input Ready (IR) high and Output Ready (OR) low signifying that the FIFO is empt y. Re setting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In is high when RST goes high, the 
input data is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before 
RST goes high, the input data will not be shifted in and IR goes high. Data outputs are noninverting with 
respect to the data inputs and are at high Impedance when Output Enable (OE) is high. OE does not affect 
the IR and OR outputs. 

The SN54ALS234 is characterized for operation over the full military temperature range of -55°C to 
125°C. The SN74ALS234 is characterized for operation from 0°C to 70°C. 

logic symbol t 



^This symbol is in accordance with ANSi/IEEE Std 91-1984 and lEC Publication 617-12, 

functional block diagram 



Pin numbers shown are for DW, J, and N packages. 
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64 X 4 ASYNCHRONOUS FIRST-iN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986-REVISED APRIL 1988 


logic diagram (positive logic) 



timing diagram 


”i_r 


SHIFT IN 


Q3-Q0 


in_rL 


I_I 


rTjn^,run_r 




1 ! 


jTjn. 


1 


n 


I L 
I 

■4- 


zl—Lru 


" ^WORD 2j 


INVALID^ 


X 


WORD 1* 






I I 

CLEAR SHIFT IN 
W1 


i_rL 


T-n-Tn-TL 

i i 

_n_TT 


Jl_ 




I I 

SHIFT OUT EMPTY 
W2 


^The last data word shifted out of the FIFO remains at the output until a new word falls through or a RST pulse clears the FIFO. 

^ While the output data is considered valid only when the OR flag is high, the stored data remains at the output. Any additional words 
written into the FIFO will stack up behind the first word and will not appear at the output until Shift Out is taken low. 
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SHIFT OUT I I I I 


1^-tPLH-►] 



h—^td(SOL-QX) 

» »ZD]- <-. . 

«dis "K " *! H *1 <en ^ 


^ _J-1_ 

NOTE: SHIFT IN is low 
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FIGURE 4. AUTOMATIC DATA-IN WAVEFORMS 
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64 X 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


__ D2958, OCTOBER 1986-REVISED APRIL 1988 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output. 5.5V 

Operating free-air temperature range: SN54ALS234 . -55°C to 125°C 

SN74ALS234 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 



SN54ALS234 

SN74ALS234 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

•oh High-level output current 

Q outputs 

- 1 

-2.6 

mA 

IR and OR 

-0.4 

-0.4 

Iql Low-level output current 

Q outputs 

12 

24 

mA 

IR and OR 

4 

8 

fciock Clock frequency 

SHIFT IN or SHIFT OUT 

0 25 

0 30 

MHz 

tw Pulse duration 

SHIFT IN or SHIFT OUT 

high or low 

17 

15 

ns 

R^ low 

20 

15 

tgy Setup time before SHIFT IN T 

Data 

0 

0 

ns 

RSt high (inactive) 

15 

15 

th Hold time, data after SHIFT IN T 

19 

17 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS234 

SN74ALS234 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Q 

Vcc ~ V, Iqh - 

2.4 3.3 


V 

Vcc V, Iqh = -2.6 mA 


2.4 3.2 

IR, OR 

Vcc = "^-5 V, Iqh = -0-4 mA 

2.5 3.4 

2.7 3.4 

Vql 

Q 

Vcc = 4-5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


/ 0.35 0.5 

IR, OR 

Vcc - 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 8 mA 

0.4 

0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

mA 

•OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

/xA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fiA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

CM 

1 

O 

CO 

1 

- 30 - 112 

mA 

•cc 

Vcc = 5.5 V 

•CCL 

100 155 

100 145 

mA 

•CCH 

97 152 

97 142 

'ccz 

103 158 

CD 

CO 

O 


^All typical values are at Vcc = 5 V, Ta = 25 °C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl - 50 pF, 

R1 - 500 Q, 

R2 » 500 0, 

Ta - 25 °C 

Vcc - ^-5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 0, 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

'ALS234 

SN54ALS234 

SN74ALS234 

MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 

^max 

SHIFT IN 

35 

25 

30 

MHz 

SHIFT OUT 

35 

25 

30 

tw^ 

IR high 

15 

7 

8 

ns 

tw* 

OR high 

19 

7 

8 


td(QV-ORH) 

0 valid before OR T 

6 

9 

-5 

12 

-5 

12 

ns 

td(SOL-QX) 

Q valid after SHIFT OUT i 

13 

4 

4 

ns 

tpd 

SHIFT IN i 

Q 

600 800 

350 

1200 

350 

1000 

ns 

tPHL 

SHIFT IN t 

IR 

20 

26 

8 

36 

8 

30 

ns 

tPLH 

SHIFT IN i 

IR 

16 

21 

6 

28 

6 

25 

ns 

tPLH^ 

SHIFT IN i 

OR 

600 800 

350 

1200 

350 

1000 

ns 

tpd 

SHIFT OUT i 

Q 

13 

17 

4 

24 

4 

22 

ns 

tPHL 

SHIFT OUT T 

OR 

23 

27 

7 

39 

7 

33 

ns 

tPLH 

SHIFT OUT 1 

OR 

20 

24 

6 

33 

6 

30 

ns 


SHIFT OUT i 

IR 

600 800 

350 

1200 

350 

1000 

ns 

^PHL 

W i 

OR 

22 

26 

10 

40 

10 

34 

ns 

tPLH 

R§T i 

IR 

17 

21 

6 

31 

6 

27 

ns 

tPHL 

i 

0 

14 

17 

5 

21 

5 

19 

ns 

^dis 

T 

Q 

7 

13 

2 

16 

2 

15 

ns 

^en 

OE i 

Q 

6 

12 

2 

15 

2 

13 

ns 


^The IR output pulse occurs when the FIFO is full. Shift In is high, and Shift Out is pulsed (see Figure 4). 
tThe OR output pulse occurs when the FIFO is empty. Shift Out is high, and Shift In is pulsed (see Figure 3). 
§Data throughput or "fall through" times 

NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS235, SN74ALS235 
64 X 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986 


• Asynchronous Operation 

• Organized as 64 Words of 5 Bits 

• Data Rates From 0 to 25 MHz 

• 3-State Outputs 

• Dependable Texas instruments Quality and 
Reliability 

description 

The SN54ALS235 and SN74ALS235 are 
320-bit mennories utilizing Advanced Low-Power 
Schottky IMPACT™ Technology. They feature 
high speed with fast fall-through times and are 
organized as 64 words by 5 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The 'ALS235 is 
designed to process data at rates from 0 to 25 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on the rising edge 
of the Shift In input. When Shift In goes low, the 
first data word ripples through to the output (see 
Figure 1). As the FIFO fills up, the data words 
stack up in the order they were written. When 
the FIFO is full, additional Shift In pulses have 
no effect. Data is shifted out of memory on the 
falling edge of the Shift Out input (see Figure 2). 

When the FIFO is emply, additional Shift Out 
pulses have no effect. The last data word 
remains at the outputs until a new word falls 
through or RST goes low. 

Status of the 'ALS235 FIFO memory is monitored by the Output Ready (OR), Input Ready (IR), Almost 
Full/Empty, and Half Full flags. When the OR flag is high, valid data is available at the outputs. The OR 
flag is low when Shift Out is high and stays low when the FIFO is empty. The IR status flag is high when 
the inputs are ready to receive more data. The IR flag Is low when Shift In is high and stays low when 
the FIFO is full. The Almost Full/Empty flag is high when the FIFO contains eight or less words (see Figure 
5) or fifty-six or more words (see Figure 6). The Almost Full/Empty flag is low when the FIFO contains 
between nine and fifty-five words. The Half Full flag is high when the FIFO contains thirty-two or more 
words and is low when the FIFO contains thirty-one words or less (see Figure 7). 

When the FIFO is empty, input data is shifted to the output automatically when Shift In goes low. If Shift 
Out is held high during this time, the OR flag pulses high indicating valid data at the outputs (see Figure 3). 

When the FIFO is full, data can be shifted in automatically by holding Shift In high and taking Shift Out 
low. One propagation delay after Shift Out goes low, IR will go high. If Shift In is still high when IR goes 
high, data at the inputs are automatically shifted in. Since IR is normally low, when the FIFO is full and 
Shift In Is high, only a high-level pulse is seen on the IR output. 


IMPACT is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS235, SN74ALS235 
64 X 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986 


description (continued) 

The FIFO must be reset after power up with a low-level pulse on the Master Reset input (RST). This sets 
Input Ready (IR) high and Output Ready (OR) low signifying that the FIFO is empt y. Resetting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In Is high when RST goes high, the i nput 
data is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before RST 
goes high, the input data will not be shifted in and IR goes high. Data outputs are noninverting with respect 
to the data inputs and are at high impedance when Output Enable (OE) is high. OE does not affect the 
status flag outputs (see Figure 2). 

The SN54ALS235 is characterized for operation over the full military temperature range of -55°C to 
125°C. The SN74ALS235 is characterized for operation from 0°C to 70°C. 

logic symbol^ 


SHIFT IN 

SHIFT OUT 


RST 

OE 

DO 

D1 

D2 

D3 

D4 


(4) 


Td 


(18) 


td 


( 1 ) 


(5) 


( 6 ) 


1 FIFO 64 X 5 1 


CTR 

>5-*-/C1 

G2 

3CT>0 - 

(CT>0)G4.. 

>4- 

CT<8/CT>56 - 

G3 

CT>32 - 

CT-0 

2CT<64 - 

(CT<64)G5-- 

R 

EN 6 

T 

r 

lU2_ 



(7) 


I8) 


(9) 


(17) 


12 ) 


13) 


(15) 


(14) 


113) 


( 12 ) 


-ALMOST FULL/EMPTY 

-HALF FULL 

-IR 


-QO 

-Q1 

-02 

-03 

-04 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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functional block diagram 


OE 
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64 X 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 
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FIGURE 3. DATA FALL-THROUGH WAVEFORMS 


SHIFT OUT 


SHIFT IIM 


IR 


J 


FULL 



-1 

FULL 



FIGURE 4. AUTOMATIC DATA-IN WAVEFORMS 
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FIGURE 5. ALMOST-EMPTY WAVEFORMS 
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FIGURE 6. ALMOST-FULL WAVEFORMS 
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FIGURE 7. HALF-FULL WAVEFORMS 
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SN54ALS235, SN74ALS235 
64 X 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


_ D2958, OCTOBER 1986 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. ^ V 

Input voltage . TV 

Voltage applied to a disabled 3-state output. 5.5 V 

Operating free-air temperature range: SN54ALS235 . -55°C to 125°C 

SN74ALS235 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 



SNS4ALS235 

SN74ALS235 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.8 

0.8 

V 

•oh High-level output current 

Q outputs 

-1 

-2.6 

mA 

Flags 

-0.4 

-0.4 

Iql Low-level output current 

Q outputs 

12 

24 

mA 

Flags 

4 

8 

fciock Clock frequency 

SHIFT IN or SHIFT OUT 

0 20 

0 25 

MHz 

ty/y Pulse duration 

SHIFT IN or SHIFT OUT 

high or low 

17 

15 

ns 

RST low 

20 

15 

tsu Setup time before SHIFT IN T 

Data 

0 

0 

ns 

RST high (inactive) 

15 

15 

th Hold time, data after SHIFT IN T 

19 

17 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS235 

SN74ALS235 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

VOH 

Q 

Vcc = 4.5 V, Iqh = •" 1 rnA 

2.4 3.3 


V 

Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

Flags 

Vcc = 4.5 V, Iqh = -0.4 mA 

2.5 3.4 

2.7 3.4 

VOL 

Q 

Vcc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Flags 

Vcc 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 8 mA 

0.4 

0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

mA 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

IxA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

HA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

•o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 112 

mA 

'cc 

Vcc = 5.5 V 

•CCL 

112 175 

112 165 

mA 

ICCH 

105 170 

105 160 

•ccz 

115 180 

115 170 


^All typical values are at Vqq = 5 V, T/\ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl “ 50 pF, 

R1 - 500 0. 

R2 - 500 Q. 

ta - 250c 

Vcc “ 4.5 V to 5.5 V, 

Cl » 50 pF, 

R1 = 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS235 

SN54ALS235 

SN74ALS235 

MIN TYP 

MAX 

MIN ' 

MAX 

MIN 

MAX 

^^max 

SHIFT IN 

30 

20 

25 

MHz 

SHIFT OUT 

30 

20 

25 

tw^ 

IR high 

15 

7 

8 

ns 

tw^ 

OR high 

19 

7 

8 

ns 

fd(QV-ORH) 

Q valid before OR t 

6 

9 

-5 

12 

-5 

12 

ns 

td(SOL-QX) 

Q valid after SHIFT OUT i 

13 

4 

4 

ns 

tpd 

l|gQyy|l2B| 

Q 

600 

800 

350 

1200 

350 

1000 

ns 

tpHL 


IR 

20 

26 

8 

36 

8 

30 

ns 

tPLH 

SHIFT IN i 

IR 

16 

21 

6 

28 

6 

25 

ns 

tPLH^ 

SHIFT IN i 

OR 

600 

800 

350 

1200 

350 

1000 

ns 

tPHL 

SHIFT IN i 

ALMOST F/E 

550 

700 

290 

1050 

290 

880 

ns 

tPLH 

SHIFT IN i 

ALMOST F/E 

85 

115 

40 

170 

40 

150 

ns 

tPLH 

SHIFT IN i 

HALF FULL 

340 

410 

180 

590 

180 

510 

ns 

^pd 

SHIFT OUT i 

Q 

13 

17 

4 

24 

4 

22 

ns 

tPHL 

SHIFT OUT T 

OR 

23 

27 

7 

39 

7 

33 

ns 

tPLH 

SHIFT OUT i 

OR 

20 

24 

6 

33 

6 

30 

ns 

tPLH^ 

SHIFT OUT i 

IR 

600 

800 

350 

1200 

350 

1000 

ns 

tPHL 

SHIFT OUT i 

ALMOST F/E 

550 

700 

290 

1050 

290 

880 

ns 

tPLH 

SHIFT OUT i 

ALMOST F/E 

85 

115 

35 

170 

35 

150 

ns 

tPHL 

SHIFT OUT i 

HALF FULL 

340 

410 

170 

590 

170 

510 

ns 

tPHL 

^ i 

OR 

22 

26 

10 

40 

10 

34 

ns 

tPLH 

^ t 

IR 

12 

18 

5 

24 

5 

22 

ns 

tPHL 

rFt i 

IR 

12 

18 

5 

24 

5 

22 

ns 

tPHL 

^ i 

0 

14 

17 

5 

21 

5 

19 

ns 

^dis 

OE t 

Q 

7 

13 

2 

16 

2 

15 

ns 

^en 

mi 

0 

6 

12 

2 

15 

2 

13 

ns 


^The IR output pulse occurs when the FIFO is full. Shift In is high, and Shift Out is pulsed (see Figure 4). 
tThe OR output pulse occurs when the FIFO is empty. Shift Out is high, and Shift In is pulsed (see Figure 3). 
§Data throughput or "fall through" times 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS235, SN74ALS235 
64 X 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 

D2958. OCTOBER 1986 


TYPICAL APPLICATION INFORMATION 



FIGURE 8. 192-WORD BY 15-BIT EXPANSION 
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SN54ALS236, SN74ALS236 
64x4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986-REVISED APRIL 1988 


• Asynchronous Operation sn54als236 ... j package 

SN74ALS236 . . . DW OR IM PACKAGE 

• Organized as 64 Words of 4 Bits (top view) 

• Data Rates From 0 to 30 MHz NC [[TTTTe U Vcc 

IRr 2 15 H SHIFT OUT 

. • Pin-Compatibie With MMI67401B With SHIFT IN C 3 i 4 j OR 

Higher Speed 00 ,-^ ,3 ^ qo 

• Dependable Texas Instruments Quality and D1 p5 I 2 p Q1 

Reliability D2 C 6 11 D Q2 

DSC? 10 D 03 

description GNdCs_ 9 [] RST 

The SN54ALS236 and SN74ALS236 are 

256-bit memories utilizing Advanced Low-Power SN54ALS236 . . . FK package 

O ..I in/inA^-TTM TUI -ru X * SIM74ALS236. . . FN PACKAGE 

Schottky IMPACT™ Technology. They feature 

high speed with fast fall-through times and are * 

organized as 64 words by 4 bits. g 

A FIFO memory is a storage device that allows ^ t 

data to be written into and read from its array cc z z > ^ 

at independent data rates. The 'ALS236 is y iZiljljt:tlj - 

designed to process data at rates from 0 to 30 3 2 1 20 19 

megahertz in a bit-parallel format, word by word. SHIFT IN ] 4 i8[ OR 

DO ] 5 17[ QO 

Data is written into memory on the rising edge ^ lef NC 

of the Shift In input. When Shift In goes low, the *^^1? isf Q1 

first data word ripples through to the output (see i iaT 02 

Figure 1). As the FIFO fills up, the data words J® ^ 

Stack up in the order they were written. When r-i m m n n 

the FIFO is full, additional Shift In pulses have S z z 1^ S 

no effect. Data is shifted out of memory on the o 

falling edge of the Shift Out input (see Figure 2). 

When the FIFO is empty, additional Shift Out nc-No internal connection, 

pulses have no effect. The last data word 
remains at the outputs until a new word falls 
through or RST goes low 

Status of the 'ALS236 FIFO memory is monitored by the Output Ready (OR) and Input Ready (IR) flags. 
When the OR flag is high, valid data is available at the outputs. The OR flag Is low when Shift Out is high 
and will stay low when the FIFO is empty. The IR status flag is high when the inputs are ready to receive 

more data. The IR flag is low when Shift In is high and stays low when the FIFO is full. 

When the FIFO is empty. Input data is shifted to the output automatically when Shift In goes low. If Shift 
Out is held high during this time, the OR flag pulses high indicating valid data at the outputs (see Figure 3). 

When the FIFO Is full, data can be shifted In automatically by holding Shift In high and taking Shift Out 
low. A propagation delay after Shift Out goes low, IR will go high. If Shift In is still high when IR goes 
high, data at the inputs are automatically shifted in. Since IR is normally low when the FIFO is full and 
Shift In is high, only a high-level pulse is seen on the IR output (see Figure 4). 


NCC 

TT 

Jl6 

D Vcc 

IRC 

2 

15 

2 SHIFT OUT 

SHIFT IN C 

3 

14 

2 OR 

DOC 

4 

13 

2 QO 

D1 C 

5 

12 


D2 Z 

6 

11 

2 02 

D3C 

7 

10 

2 03 

GND Z 

8 

9 

2 RST 


SN54ALS236 . . . FK PACKAGE 
SIM74ALS236. . . FN PACKAGE 
(TOP VIEW) 

H 

D 

O 

^ U U U I 




nr 

3 

nr 

2 

nr 

1 

nr 

20 

TZT 

19 



SHIFT IN 

34 






18C 

OR 

DO 







17C 

OO 

NC 

]6 






16[ 

NC 

D1 







15[ 

Q1 

D2 

]8 






14C 

02 



9 

x:;! 

10 

jxi 

11 

a 

12 

13 

£□ 





CO 

Q 

o 

|i~ 

00 





a 

Z 

z 


a 






o 


\cc 





-No internal connection. 


IMPACT is a trademark of Texas Instruments Incorporated 
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specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
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SN54ALS236, SN74ALS236 
64x4 ASYNCHRONOUS FIRST-IN, FIRST OUT MEMORIES 


_ D2958, OCTOBER 1986-REVISED APRIL 1988 

description (continued) 

The FIFO must be reset after power up with a low-level pulse on the Master Reset input (RST). This sets 
Input Ready (IR) high and Output Ready (OR) low signifying that the FIFO is empty. Resetting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In is high when RST goes high, the i nput data 
is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before RST goes 
high, the input data will not be shifted in and IR goes high. Data outputs are noninverting with respect 
to the data inputs. 

The SN54ALS236 is characterized for operation over the full military temperature range of -55°C to 
125°C. The SN74ALS236 is characterized for operation from 0°C to 70°C. 

logic symbol'^' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

functional block diagram 



Pin numbers shown are for DW, J, and N packages. 
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SN54ALS236, SN74ALS236 

64 X 4 ASYNCHRONOUS FIRST-IN, FIRST OUT MEMORIES 


D2958, OCTOBER 1986-REVISED APRIL 1988 

logic diagram (positive logic) 



timing diagram 


RST “U 



CLEAR SHIFT IN SHIFT OUT EMPTY FULL 

W1 W2 


^The last data word shifted out of the FIFO remains at the output until a new word falls through or a RST pulse clears the FIFO. 

^ While the output data is considered valid only when the OR flag is high, the stored data remains at the output. Any additional words 
written into the FIFO will stack up behind the first word and will not appear at the output until SHIFT OUT is taken low. 
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SN54ALS236, SN74ALS236 
64x4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986-REVISED APRIL 1988 


T_r 



NOTE: SHIFT OUT is low 


FIGURE 1. MASTER-RESET AND DATA-IN WAVEFORMS 

_ \ - \ _I-L_ 


I 


tPLH 


-^PLH- 


tPHL 


< 


I 

h—H—tdlSOL-QX) 




“*pd 


NOTE; SHIFT IN is low 


FIGURE 2. DATA-OUT WAVEFORMS 
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SN54ALS236, SN74ALS236 

64 X 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 

D2958, OCTOBER 1986-REVISED APRIL 1988 




FIGURE 4. AUTOMATIC DATA-IN WAVEFORMS 
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SN54ALS236, SN74ALS236 
64 X 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


__ D2958, OCTOBER 1986-REVISED APRIL 1988 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage . 7 V 

Operating free-air temperature range; SN54ALS236 . -55°C to 125°C 

SN74ALS236 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 



SN54ALS236 

SN74ALS236 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

•oh High-level output current 

Q outputs 

~1 

-2.6 

mA 

IR and OR 

-0.4 

-0.4 

IqL Low-level output current 

Q outputs 

12 

24 

mA 

IR and OR 

4 

8 

fciock Clock frequency 

SHIFT IN or SHIFT OUT 

0 25 

0 30 

MHz 

Pulse duration 

SHIFT IN or SHIFT OUT 

high or low 

17 

15 

ns 

RST low 

20 

15 

tsu Setup time before SHIFT IN T 

Data 

0 

0 

ns 

RST high (inactive) 

15 

15 

th Hold time, data after SHIFT IN T 

19 

17 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS236 

SN74ALS236 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

VOH 

Q 

Vcc ~ 4.5 V, Iqh = —1 rnA 

2.4 3.3 


V 

Vcc ~ 4.5 V, Iqh - -2.6 mA 


2.4 3.2 

IR, OR 

Vcc ~ 4.5 V, Iqh = -0.4 mA 

2.5 3.4 

2.7 3.4 

VOL 

Q 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

IR, OR 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 8 mA 

0.4 

0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fiA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0* 

Vcc = 5.5 V, Vq = 2.25 V ^ 

- 30 - 112 

- 30 - 112 

mA 

<CC 

Vcc = 5.5 V 

'CCL 

100 155 

100 145 

mA 

'CCH 

97 152 

97 142 


All typical values are at V^c = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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SN54ALS236, SN74ALS236 

64 X 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 


D2958, OCTOBER 1986-REVISED APRIL 1988 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc * 5 V, 

Cl - 50 pF, 

R1 - 500 0. 

R2 - 500 n. 

Ta - 25°C 

Vcc = 4.5 V to 5.5 V. 

Cl “ 50 pF, 

R1 = 500 Q, 

R2 - 500 Q. 

Ta - MIN to MAX 

UNIT 

'ALS236 

SN54ALS236 

SN74ALS236 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 

SHIFT IN 

35 

25 

30 

MHz 

SHIFT OUT 

35 

25 

30 

tw^ 

IR high 

15 

7 

8 

ns 

twt 

OR high 

19 

7 

8 

IIIIIIQIIIIII 

fd(QV-ORH) 

Q valid before OR T 

6 

9 

-5 

12 

-5 

12 

ns 


Q valid after SHIFT OUT i 

13 

IBDHHHHIi 

momiimimfi 


^od 

SHIFT IN i 

Q 

600 

800 

350 

1200 

350 

1000 

ns 

tPHL 

SHIFT IN T 

IR 

20 

26 

8 

36 

8 

30 

ns 

tPLH 

SHIFT IN i 

IR 

16 

21 

6 

28 

6 

25 

ns 

tpLH^ 

SHIFT IN i 

OR 

600 

800 

350 

1200 

350 

1000 

ns 

^Dd 

SHIFT OUT i 

Q 

13 

17 

4 

24 

4 

22 

ns 

tpHL 

SHIFT OUT T 

OR 

23 

27 

7 

39 

7 

33 

ns 

tPLH 

SHIFT OUT i 

OR 

20 

24 

6 

33 

6 

30 

ns 

tpLH^ 

SHIFT OUT i 

IR 

600 

800 

350 

1200 

350 

1000 

ns 

tPHL 

WT i 

OR 

22 

26 

10 

40 

10 

34 

ns 

tPLH 

W i 

IR 

17 

21 

6 

31 

6 

27 

ns 

fpHL 

RlT i 

Q 

14 

17 

5 

21 

5 

19 

ns 


^The IR output pulse occurs when the FIFO is full. Shift In is high, and Shift Out is pulsed (see Figure 4). 
tThe OR output pulse occurs when the FIFO is empty, Shift Out is high, and Shift In is pulsed (see Figure 3). 
§Data Throughput or "fall through” times 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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TYPICAL APPLICATION INFORMATION 


IR 

SO 

SI 

OR 

DO 

QO 

D1 

Q1 

D2 

02 

D3 

RST 03 


IR 

SO 

Si 

OR 

DO 

OO 

D1 

oi 

D2 

02 

D3 

RST 03 


IR 

SO 

SI 

OR 

DO 

OO 

D1 

OI 

D2 

02 

D3 

R^ 03 


IB 


SJ 

OR 

DO 

OO 

D1 

OI 

D2 

02 

D3 R^ 

03 


D3 RST Q3 


D3 RST Q31 


OUTPUT READY 


IR 

SO -4— 

IR 

SO 


IR 

SO 








DO 

OO - 

DO 

OO 

_ 

DO 

OO 

D1 

OI - 

D1 

OI 


D1 

01 

D2 

02 - 

D2 

02 


D2 

02 

D3 

RST 03 - 

D3 

RST 03 

— 

D3 

RST 03 


FIGURE 5. 192-WORD BY 12-BIT EXPANSION 


MASTER RESET 
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SN74ALS2232A 

64 X 8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


f # Independent Asynchronous Inputs and 
Outputs 

• 64 Words by 8 Bits Each 
• Data Rates From 0 to 40 MHz 
• Fall-Through Time ... 20 ns Typ 
• 3-State Outputs 

description 

This 512-bit memory uses Advanced Low-Power 
Schottky IMPACT-X™ technology and features 
high speed and fast fall-through times. It is 
organized as 64 words by 8 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The function is used 
as a buffer to couple two buses operating at 
different clock rates. This FIFO is designed to 
process data at rates from 0 to 40 MHz in a bit- 
parallel format, word by word. 

Data is written into memory on a low-to-high 
transition of the load clock input (LOCK) and is 
read out on a low-to-high transition of the unload 
clock input (UNCK). The memory is full when the 
number of words clocked In exceeds by 64 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect on the data 
residing in memory. When the memory Is empty, 
UNCK signals have no effect. 

Statu s of the FIFO memory is moni tored by the 
FULL and EMPTY output flags. The FULL output 
will be low when the memory i s full, an d high 
when the memory is not full. The EMPTY output 
will be low when the memory is empty, and high 
when It is not empty. 


D3091, FEBRUARY 1988-REVISED MARCH 1990 


NT PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 



NC —No internal connection 


A lo w lev el on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and FULL high. The outpu ts are not reset to any specific logic levels . The fir st low-to-high transition on 
LDCK, either after a RST pulse or from an empty condition, causes EMPTY to go high and the data to 
appear on the Q outputs. The first word does not have to be unloaded. Data outputs are noninverting with 
respect to the data inputs and are at a high-im p edance s tate when the output-enable Input (OE) is low. 
The OE input does not effect either the FULL or EMPTY output flags. Cascading is easily accomplished 
In the word-width direction, but is not possible in the word-depth direction. 


The SN74ALS2232A is characterized for operation from 0°C to 70°C. 


IMPACT—X is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN74ALS2232A 

64 X 8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

D3091, FEBRUARY 1988-REVlSED MARCH 1990 



^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 

Pin numbers shown are for the NT package. 
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SN74ALS2232A 

64x8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3091, FEBRUARY 1988-REVISED MARCH 1990 

logic diagram (positive logic) 



Pin numbers shown are for the NT package. 
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SN74ALS2232A 

64 X 8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3091, FEBRUARY 1988-REVISED MARCH 1990 



INITIALIZE LOAD UNLOAD EMPTY FULL 

POINTERS W1 W2 


absolute maximum ratings over operating free-air temperature range 


Supply voltage, Vqc . 7 V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output. 5.5 V 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 


recommended operating conditions 
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SN74ALS2232A 

64 X 8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3091, FEBRUARY 1988-REVISED MARCH 1990 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = -18 mA 

1.2 

V 

Vqh 

FULL, EMPTY 

Vcc = min to max, Iqh = 0.4 mA 

< 

o 

o 

1 

V 

Q outputs 

Vcc = 4.5 V, Iqh = -2.6 mA 

2.4 3.2 

VOL 

Q outputs 

Vcc =4.5 V 

lOL =12 mA 

0.25 0.4 

V 

lOL = 24 mA 

0.35 0.5 

FULL, EMPTY 

lOL = 4 mA 

0.25 0.4 

lOL = 8 nriA 

0.35 0.5 

•OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

fiA 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

/.A 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

>IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

mA 

l|L 

CLKS 

Vcc = 5.5 V, V|N = 0.4 V 

-0.2 

mA 

Others 

-0.1 

'0^ 

Q outputs 

Vcc = 5.5 V, Vq = 2.25 V 

- 20 - 130 

mA 

FULL, EMPTY 

- 20 - 112 

'cc 

Vcc = 5.5 V 

175 270 

mA 


^All typical values are at Vqc = 5 V, T/\ = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

R1 - 500 Q, 

R2 - 500 Q, 

Ta - 25®C 

Vcc “ 4.5 V to 5.5 V, 
Cl - 50 pF, 

R1 - 500 0, 

R2 - 500 0, 

Ta - 0°C to 70°C 

UNIT 

MIN TYP MAX 

MIN MAX 

^max 

LOCK 



40 

MHz 

UNCK 



40 

tpd 

LDCKt 

Any Q 

18 26 

30 

ns 

tod 

UNCKT 

Any Q 

18 24 

27 

ns 

tPLH 

LDCKt 

EMPTY 

12 16 

18 

ns 

tpHL 

UNCKT 

EMPTY 

12 17 

20 

ns 

tPHL 

RSTi 

EMPTY 

12 17 

20 

ns 

tPHL 

LDCKT 

fDll 

16 21 

22 

ns 

tPLH 

UNCKT 

RJiX 

10 15 

18 

ns 

tPLH 

RSTi 

fDll 

13 19 

23 

ns 

^en 

OET 

Q 

11 15 

17 

ns 

^dis 

OEi 

Q 

11 17 

19 

ns 


Note 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALS2233A 

64 X 9 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


I • Independent Asynchronous Inputs and 
I Outputs 

I • 64 Words By 9 Bits 

I • Data Rates From 0 to 40 MHz 

• Fall-Through Time ... 20 ns Typical 

• 3-State Outputs 

description 

This 576-bit memory uses Advanced Low-Power 
Schottky IMPACT—technology and features 
high speed and fast fall-through times. It is 
organized as 64 words by 9 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The function is used 
as a buffer to couple two buses operating at 
different clock rates. This FIFO is designed to 
process data at rates from 0 to 40 MHz in a bit- 
parallel format, word by word. 

Data is written into memory on a low-to-high 
transition of the load clock input (LOCK) and is 
read out on a low-to-high transition of the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 64 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect on the data 
residing in memory. When the memory is empty, 
UNCK signals have no effect. 

Status of the FIFO memory is monitored by the 
FOLL, empty, almost f ull/em pty, and 
HALF FULL output flags. The FULL output will 
be low when the memory is full and high when 
the memory is not full. The EMPTY output will 
be low when the memory is empty and high 
when it is not empty. The ALMOST 
FULL/EMPTY flag is high when the FIFO contains 
eight or less words or fifty-six or more words. 
The ALMOST FULL/EMPTY flag is low when the 
FIFO contains between nine and fifty-five words. 
The HALF FULL flag is high when the FIFO 
contains thirty-two or more words, and is low 
when the FIFO contains thirty-one words or less. 


D3092, FEBRUARY 1988-REVISED MARCH 1990 


N PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 



w 

O 


< 


IMPACT—X is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1990, Texas Instruments Incorporated 

, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


8-81 





SN74ALS2233A 

84 X 9 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3092, FEBRUARY 1988-REVISED MARCH 1990 

description (continued) 

A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and FULL high. The outputs are not reset to any specific logic levels . The fir st low-to-high transition on 
LOCK, either after a RST pulse or from an empty condition, causes EMPTY to go high and the data to 
appear on the Q outputs. The first word does not have to be unloaded. Data outputs are noninverting with 
respect to the data inputs and are at a high-im p edance s tate when the output-enable input (OE) is low. 
The OE input does not affect either the FULL or EMPTY output flags. Cascading is easily accomplished 
in the word-width direction, but is not possible in the word-depth direction. 

The SN74ALS2233A Is characterized for operation from 0°C to 70°C. 

logic symbol t 


Mf 

LOCK 

UNCK 


OE 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 


( 1 ) 


12 ) 


(3) 


(4) 


(5) 


(7) 


( 8 ) 


(9) 


(14) 


(15) 


(28) 


1 FIFO 64 X 9 1 


CTR 

CT«0 

CT>32 

>T( + /C2) 

CT < 8/CT > 56 

>3- 

(CT - 64) G1 


(CT - 0) G3 


( 10 ) 


( 11 ) 


4V 


(17) 


( 12 ) 


(13) 


(16) 


( 22 ) 


( 21 ) 


( 20 ) 


(19) 


(18) 


HALF FULL 

ALMOST FULL/EMPTY 

fDll 


EMPTY 


(27) 


(26) 


(25) 


(24) 


QO 

Q1 

02 


03 

04 

05 

06 

07 

08 


^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 


Pin numbers shown are for the N package. 
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64 X 9 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 
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SN74ALS2233A 

64 X 9 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 


D3092, FEBRUARY 1988-REVISED MARCH 1990 

absolute maximum ratings over operating free-air temperature range 


Supply voltage, Vcc. 7 V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output. 5.5 V 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

iOH High-level output current 

Q outputs 

-2.6 

mA 

Flag outputs 

-0.4 

Iql Low-level output current 

Q outputs 

24 

mA 

Flag outputs 

8 

fciock Clock frequency 

LDCK, UNCK 

0 40 

MHz 

tyv Pusle duration 

^ low 

25 

ns 

LDCK low 

13 

LDCK high 

12 

UNCK low 

13 

UNCK high 

12 

tsul Setup time, data before LDCKt 

5 

ns 

tsu2 Setup time, RST high (inactive) before LDCKt 

5 

ns 

th Hold time, data after LDCKt 

5 

ns 

Ta Operating free-air temperature 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDTIONS 

MIN TYP^ MAX 

UNIT 

V|K 

Vcc = 4-5 V, l| = -18 mA 

1.2 

V 

VOH 

Flag outputs 

Vcc = min to max, Iqh = 0.4 mA 

CM 

1 

o 

o 

> 

V 

Q outputs 

Vcc = 4^-5 V, Iqh - —2.6 mA 

2.4 3.2 

VOL 

Q Outputs 

Vcc = 4.5 V 

lOL =12 mA 

0.25 0.4 

V 

Iql = 24 mA 

0.35 0.5 

Flag outputs 

lOL = 4 mA 

0.25 0.4 

Iql = 8 mA 

0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

/iA 

•OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

mA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

(iA 

l|L 

CLKs 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

mA 

Others 

-0.1 

•o* 

Q outputs 

Vcc = 5.5 V, Vq = 2.25 V 

-20 -130 

mA 

Flag outputs 

- 20 - 112 

'cc 

Vcc = 5.5 V 

175 290 

mA 


^ All typical values are at Vcc = 5 V, T/\ = 25 °C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN74ALS2233A 

64 X 9 ASYNCHRONOUS FIRST IN, FIRST-OUT MEMORY 

D3092, FEBRUARY 1988-REVISED MARCH 1990 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF. 

R1 - 500 0, 

R2 - 500 0, 

Ta - 25®C 

Vcc - 4.5 V to 5.5 V 
Cl - 50 pF, 

R1 - 500 a 

R2 - 500 0, 

Ta - 0®C to 70®C 

UNIT 

MIN TYP MAX 

MIN MAX 

^max 

LOCK 



40 

MHz 

UNCK 



40 

tod 

LDCKt 

Any Q 

(O 

CM 

00 

30 

ns 

tod 


Any Q 

18 24 

27 

ns 

tPLH 

LDCKt 

eMpT? 

12 16 

18 

ns 

tpHL 

UNCKt 

empty 

12 17 

20 

ns 

tPHL 

RSTl 

EMPTY 

12 17 

20 

ns 

tPHL 

LDCKT 

fDll 

16 21 

22 

ns 

tPLH 

UNCKt 

fDll 

10 15 

18 

IIIB9IIII1 

tpLH 

RSTi 

njEi 

13 19 

23 

BSili 

tPLH 

LDCKt 

ALMOST 

FULL/EMPTY 

22 27 

30 

ns 

tPHL 

19 25 

28 

tPLH 

UNCKt 

ALMOST 

FULL/EMPTY 

22 27 

30 

ns 

tpHL 


26 

tPLH 

R§Ti 

ALMOST 

FULL/EMPTY 

12 16 

18 


tPLH 

LDCKt 

HALF FULL 

22 27 

30 

ns 

tpHL 

Wfi 

HALF FULL 

28 32 

35 

ns 

tpHL 


HALF FULL 

16 22 

25 

HQyNH 

ten 

OEt 

0 

11 15 

17 

ns 

tdis 

OEi 

Q 

11 17 

19 

ns 


Note 1: Load circuits and voltage waveforms are shown in Section 1. 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

D3501, APRIL 1990 


I * Independent Asychronous Inputs and 
I Outputs 

I * Bidirectional 

I • 32 Words by 9 Bits Each 

• Programmable Depth 

• Data Rates From 0 to 40 MHz 

• Fall-Through Time ... 22 ns Typ 

• 3-State Outputs 

description 

This 576-bit memory uses Advanced Low-Power 
Schottky IMPACT-X"“ technology and features 
high speed and fast fall-through times. It consists 
of two FIFOs organized as 32 words by 9 bits each. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array at 
independent data rates. These FIFOs are 
designed to process data at rates from 0 to 40 MHz 
in a bit-parallel format, word by word. 

The 'ALS2238 consists of bus transceiver circuits, 
two 32 X 9 FIFOs, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal FIFO memories. 
Enables GAB and GBA are provided to control the 
transceiver functions. The SAB and SBA control 
pins are provided to select whether real-time or 
stored data is transferred. The circuitry used for 
select control eliminates the typical decoding 
glitch that occurs in a multiplexer during the 
transition between stored and real-time data. A 
low level selects real-time data and a high selects 
stored data. Eight fundamental bus-management 
functions can be performed as shown on the 
operating modes page. 

Data on the A or B data bus, or both, is written into 
the FIFOs on a low-to-high transition at the load 
clock input (LDCKA or LDCKB) and is read out on 
a low-to-high transition at the unload clock input 
(UNCKA or UNCKB). The memory is full when the 
number of words clocked in exceeds, by the 
defined depth, the number of words clocked out. 


N PACKAGE 
(TOP VIEW) 


RSTA 

1 

7-, 

40 J 

DAF 

2 

39 ] 

AO 

3 

38 ] 

A1 

4 

37 ] 

A2 

5 

36 ] 

GND 

6 

35 ] 

A3 

7 

34] 

A4 

8 

33 ] 

A5 

9 

32 ] 

A6 

10 

31 ] 

GND 

11 

30 ] 

Vcc 

12 

29 ] 

A7 

13 

28 ] 

A8 

14 

27 ] 

LDCKA 

15 

26 ] 

FULLA 

16 

25 ] 

UNCKB 

17 

24 ] 

EMPTYB 

18 

23 ] 

SAB 

19 

22 ] 

GAB 

20 

21 ] 


RSTB 

DBF 

BO 

B1 

B2 

GND 

B3 

B4 

B5 

B6 

GND 

Vcc 

B7 

B8 

LDCKB 

FULLB 

UNCKA 

EMPTYA 

SBA 

GBA 


FN PACKAGE 
(TOP VIEW) 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

D3501, APRIL 1990 

When the memory is full, LOCK signals have no effect on the data residing in memory. When the memory is 
empty, UNCK signals have no effect. 

Status of th e FIFO memories is monitored by the FULLA, FULLB, EMPT YA, and EMPTYB output flags. The 
FULLA and FULLB are definable full flags. A high-to-low transition on DAF stores the binary value of AO through 
A4 Into a register for use as the value of X. A high-to-low transition on DBF stores the binary value of BO through 
B4 into a register for use as the value of Y. In this way, the depth of either FIFO can be defined to be one to 
thirty-two words dee p. The valu e of X a nd Y must be defined after power-up or the stored value of X and Y will 
be ambiguous. The FULLA and FULLB outputs are low when their corresponding memories are full and high 
when the memories are not full. 

The EMPTYA and EMPTYB outputs are low when their corresponding memories are empty and high when they 
are not empty. The status flag outputs are always active. 

A low-lev el pulse on the R STA o r RSTB in puts res ets the c ontrol pointers on FIFO A or FIFO B and also sets 
EMPTYA lo w and FULLA high or EMPTYB low and F ULLB h igh. The outputs are not reset to any specific logic 
levels. With DAF at a low lev el, a low-level pulse on RSTA sets FIF O A to a depth of 32 minus X, where X is 
the value stored above. With DAF at a high level, a low level pulse on RSTA sets FIFO A to a depth of 32 words. 
The depth of FIFO B Is set in a similar manner. The first low-to -hi gh transiti on on LDCKA or LDCKB, either after 
a reset pulse or from an empty condition, will cause EMPTYA or EMPTYB to go high and the data to appear on 
the Q outputs. It is important to note that the first word does not have to be unloaded. Cascading is easily 
accomplished In the word-width direction, but is not possible in the word-depth direction. 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

logic symbolt 


SBA 

SAB 

GAB 

GBA 

DAF 

LDCKA 

UNCKA 

FULLA 

EMPTYA 

AO 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 



RSTB 

MF 

LDCKB 

UNCKB 

FULLB 

EMPTYB 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


tjhis symbol is in accordance with ANSI/IEEE Std 91-1984. 
Pin numbers shown are for the N package. 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

D3501, APRIL 1990 

logic diagram (positive logic) 


e.= _ _J 

_ 

, 

SBA_I 

r 

h>-i 

5 

c 




5 

c 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

__ D3501, APRIL 1990 

operating modes 
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t Operation of FIFO ‘B’ is the same as shown above. 

+ ‘X’ includes AO through A4 only. A5 through A8 are Ignored. 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

_D3501, APRIL 1990 


FUNCTION TABLES 


SELECT MODE CONTROL TABLE 


CONTROL 

OPERATION I 

SBA 

SAB 

A Bus 

B Bus 

L 

L 

Real Time B to A Bus 

Real Time A to B Bus 

H 

L 

FIFO Bto A Bus 

Real Time A to B Bus 

L 

H 

Real Time B to A Bus 

FIFO A to B Bus 

H 

H 

FIFO B to A Bus 

FIFO A to B Bus 


OUTPUT ENABLE CONTROL TABLE 


CONTROL 

OPERATION I 

GBA 

GAB 

A Bus 

B Bus 

H 

H 

A Bus Enabled 

B Bus Enabled 

H 

L 

A Bus Enabled 

Isolation/Input to B Bus 

L 

H 

Isolation/Input to A Bus 

B Bus Enabled 

L 

L 

Isolation/Input to A Bus 

Isolation/Input to B Bus 


programming procedure for depth of FIFO At 

PROGRAM: 

Step 1. With RSTA at a high level, take DAF from a high level to a low level. The high-to-low transition on 
DAF stores the binary value of A0-A4 for use as the value of ‘X’ in defining the depth of FIFO A. 

Step 2. With DAF held low, pulse the RSTA signal low. On the low-to-high transition of RSTA, FIFO A is set to 
a depth of 32 minus ‘X’, where X is the value of A0-A4 stored above. 

Step 3. To redefine the depth of FIFO A to 32 words, hold DAF at a high level and pulse the RSTA signal low. 

t The programming procedures used to define the depth of FIFO B are the same as the procedure above. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage: Control inputs . 7 V 

I/O ports . 5.5 V 

Voltage applied to a diabled 3-state output . 5.5 V 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range .- 65°C to 150°C 

Maximum junction temperature .. 150°C 


^ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

D3501, APRIL 1990_ 


recommended operating conditions (see Note 1) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

•oh High-level output current 

A or B Ports 

-15 

mA 

Status flags 

-0.4 

Iql Low-level output current 

A or B Ports 

24 

mA 

Status flags 

8 

^clock Clock frequency 

LDCKA or LDCKB 

0 40 

MHz 

UNCKA or UNCKB 

0 40 

tw Pulse duration 

RSTA or low 

17 

ns 

LDCKA or LDCKB low 

12.5 

LDCKA or LDCKB high 

10 

UNCKA or UNCKB low 

12.5 

UNCKA or UNCKB high 

10 

DAF or DBF high 

10 

tsu Setup time 

Data before LDCKA or LDCKBt 

7 

ns 

Define Depth; D4-D0 before DAF or DBFj 

6 

Define Depth: DAF or DBF^ before RSTA or RSTBf 

45 

Define Depth (32): DAF or DBF high before RSTA or RSTBf 

32 

LDCKA or LDCKB (inactive) before RSTA or F^TBt 

5 

th Hold time 

Data after LDCKA or LDCKBf 

3 


Define Depth; D4-D0 after DAF or DBFi 

4 

Define Depth: DAF or DBF low after RSTA or RSTBf 

0 

Define Depth (32): DAF or DBF high after RSTA or RSTBf 

0 

LDCKA or LDCKB (inactive) after RSTA or RSTBf 

5 

Ta Operating free-air temperature 

0 70 

•c 


NOTE 1; To ensure proper operation of this high-speed FIFO device, it is necessary to provide a clean signal to the LDCKA or LDCKB and UNCKA 
or UNCKB clock inputs. Any excessive noise or glitching on the clock inputs (which violates the V|l, V|h, or minimum pulse duration 
limits) can cause a false clock or improper operation of the internal read and write pointers. 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

_D3501, APRIL 1990 


electrical characteristics over recommended operating free-aIr temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Vcc = 4.5 V. 

l| = -18 mA 

-1.2 

V 


Status flags 

Vcc = 4.5 V to 5.5 V, 

IqI^ =- 0.4 mA 

Vcc-2 


VOH 


Vcc = 4.5 V, 

IOH=-2mA 

Vcc-2 

V 

A or B ports 

Vcc = 4.5 V, 

IOH=-3mA 

2.4 

3.2 





Vcc = 4.5 V, 

10H=-'>5mA 

2 



A or B ports 

Vcc = 4.5 V. 

Iql = 12 mA 


0.25 

0.4 


VOL 

Vcc = 4.5 V, 

Iql = 24 mA 


0.35 

0.5 


Status flags 

Vcc = 4.5 V. 

Iql = 4 mA 


0.25 

0.4 



Vcc = 4.5 V, 

Iql = 5 ‘TiA 


0.35 

0.5 



DAF, DBF, RSTA, R^, GAB. GBA, SAB, 



0.1 


l| 

SBA, LDCKA, LDCKB, UNCKA, UNCKB 

Vcc = 5.5 V, 

V| = 7V 

mA 


A or B ports 



0.2 



DAF, DBF, R^, R^. GAB, GBA, SAB, 



20 


l|H 

SBA, LDCKA, LDCKB, UNCKA, UNCKB 

Vcc = 5.5 V, 

V| = 2.7V 

pA 


A or B ports^ 



40 


l|L 

MF, MF, RSTA, RSTB, GAB, GBA, SAB, 
SBA, LCKA, LDCKB, UNCKA, UNCKB 

Vcc = 5.5 V. 

V| = 0.4V 

-0.2 

mA 


A or B ports^ 



-0.4 


to® 

A or B ports^ 

Vcc = 5.5 V, 

Vq = 2.25 V 

-20 


-130 

mA 

Status flags 

- 15 


-100 

Icc 

Vcc = 5.5 V 


190 

350 

mA 


t All typical values are at Vqc = 5 V, Ta = 25°C. 

t For I/O ports, the parameters Iih and Ijl include the offstate output current. 

§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output ccurrent, Iqs- 
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SN74ALS2238 

32 X 9 X 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 

D3501, APRIL 1990__ 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

MIN 

TYPt 

MAX 

^max 

LOCK 


40 

MHz 

UNCK 


40 

^pd 

LDCKAt, LDCKBf 

B/A 

7 

22 

33 

ns 

tpd 

UNCKAt, UNCKBf 

B/A 

7 

20 

29 

ns 

tPLH 

LDCKAt, LDCKBf 

EMPTYA, EMPTYB 

5 

12 

22 

ns 

tPHL 

UNCKAf, UNCKBf 

EMPTYA, EMPTYB 

5 

12 

22 

ns 

tPHL 

R^i, RSTBi 

EMPTYA, EMPTYB 

5 

12 

22 

ns 

tPHL 

LDCKAf, LDCKBf 

FULLA, FULLB 

5 


my 

ns 

tPLH 

UNCKAf, UNCKBf 

FULLA, FULLB 

5 

12 

23 

ns 

tLH 

RSTAi, 

FULLA, FULLB 

6 

15 

28 

ns 

^pd 

SAB/SBA* 

B/A 

2 

11 

18 

ns 

^pd 

A/B 

B/A 

2 

8 

15 

ns 

^en 

GBA/GAB 

A/B 

2 

6 

15 

ns 

^dis 

GBA/GAB 

A/B 

1 

5 

12 

ns 


t All typical values are at Vcc = 5 V, = 25®C. 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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[ • State-of-the-Art BiCMOS Design 
Significantiy Reduces iccz 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MiL-STD-883C, Method 3015 

• Package Options Inciude Standard Piastic 
and Ceramic 300-mil DIPs 

description 

The ’BCT25240 is an octal inverting buffer/line 
driver. The outputs are designed to source up 
to 80 mA and to sink up to 188 mA in order to 
facilitate incident-wave switching of trans¬ 
mission-line impedances down to 25 fl. 

When the output-enable inputs 1G and 2G are 
low, the device transmits the inverted /^nput 
data to the Y outputs. When 1G and 2G are 
high, the outpute are in the high-impedance 
state. Enable 1G affects only the 1Y outputs; 
enable 2G affects only the 2Y outputs. 

The distributed Vcc ^ind GND pins of the 
’BCT25240 reduce switching noise for more 
reliable system operation. 

The SN54BCT25240 is characterized for 
operation over the full military temperature 
range of -55^C to 125“C. The SN74BCT25240 
is characterized for operation from 0®C to 70*0. 


SN54BCT25240, SN74BCT25240 
OCTAL 25-OHM LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TI0227—D3532. JUNE 1990 

SN54BCT25240 ... JT PACKAGE 
SN74BCT25240 ... NT PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 




PRODUCT PREVIEW documents contain information on products 
in the formative or de^ phase of development Characteristic 
data and other spedficaaons are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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PRODUCT PREVIEW 




PRODUCT PREVIEW 


I • State-of-the-Art BiCMOS Design 
I Significantiy Reduces Iccz 

I • 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

' • ESD Protection Exceeds 2000 V per 
MiL-STD-883C, Method 3015 

• Package Options inciude Standard Piastic 
and Ceramic 300-mii DiPs 

description 

The ’BCT25244 is an octal noninverting buffer/ 
line driver. The outputs are designed to source 
up to 80 mA and to sink up to 188 mA in order 
to facilitate incident-wave switching of trans¬ 
mission-line impedances down to 25 n. 

When the output-enable inputs 1G and 2G are 
low, the device transmits d^a from ^e A inputs 
to the Y outputs. When 1G and 2G are high, 
the outputs are in the high-impedance state. 

The distributed Vcc ai^cl GND pins of the 
’BCT25244 reduce switching noise for more 
reliable system operation. 

The SN54BCT25244 is characterized for 
operation over the full military temperature 
range of -55°C to 125“C. The SN74BCT25244 
is characterized for operation from 0°C to 70®C. 


SN54BCT25244, SN74BCT25244 
OCTAL 25-OHM LINE DRIVERS 
WITH 3-STATE OUTPUTS 

T10226—D3533, JUNE 1990 

SN54BCT25244 ... JT PACKAGE 
SN74BCT25244 ... NT PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 
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SN54BCT25245, SN74BCT25245 
25-OHM OCTAL BUS TRANSCEIVERS 


TI0220—D3514, MAY 1990 


• State-of-the-Art BICMOS Design 
Significantly Reduces Iccz 

• Designed to Facilitate Incident Wave 
Switching for Line Impedances of 25 n or 
Greater 

• Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• ESD Protection Exceeds 2000 V per 
Mil-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These 25 ft octal bus transceivers are de¬ 
signed for asynchronous two-way communi¬ 
cation between data buses. The devices 
transmit data from the A bus to the B bus or 
from the B bus to the A bus depending upon 
the level at the ^rection control (DIR) Input. 
The enable Input G can be used to disable the 
device so that the buses are effectively 
Isolated. 

These transceivers are capable of sinking 
188 mA of loL current (A port), which facilitates 
switching 25 ft transmission lines on the 
incident wave. They are designed specifically to 
Improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented transceivers. The distributed 
Vcc and GND pins minimize the noise 
generated by the simultaneous switching of the 
outputs. 


SN54BCT25245 ... JT PACKAGE 
SN74BCT25245 ... DW or NT PACKAGE 
(TOP VIEW) 



SN54BCT25245 ... FK PACKAGE 
(TOP VIEW) 




CD 
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NC 
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22C 

NC 

B1 
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A7 

DIR 

]10 







20C 

A6 

A1 
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19C 
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12 

HL 

13 

m 

14 

m 

15 

LJ. 

16 

in 

17 
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18 
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Q 

CN 
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Z 
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NC—No internal connection 


The SN54BCT25245 is characterized for operation over the full military temperature range of - 55“C to 
125^0. The SN74BCT25245 is characterized for operation from 0“C to 70®C. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54BCT25245, SN74BCT25245 
25-OHM OCTAL BUS TRANSCEIVERS 


D3514, MAY 1990—TI0220 


FUNCTION TABLE 


ENABLE INPUTS 

OPERATION 

G DIR 

'BCT25245 

L L 

L H 

H X 

B Data to A Bus 

A Data to B Bus 

Isolation 


logic symbolt 



B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


logic diagram (positive logic) 
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SN54BCT25245, SN74BCT25245 
25-OHM OCTAL BUS TRANSCEIVERS 


TI0220—D3514, MAY 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, N/qc . - 0.5 V to 7 V 

Input voltage range (see Note 1): Control Inputs. -0.5 V to 7 V 

I/O ports. -0.5 V to 5.5 V 

Voltage applied to any output in the disabled or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state (B port) . - 0.5 V to Vcc 

Input clamp current. - 30 mA 

Current into any output in the low state: SN54BCT25245 (A port). 250 mA 

(B port). 40 mA 

SN74BCT25245 (A port). 376 mA 

(B port). 48 mA 

Operating free-air temperature range; SN54BCT25245. -55'‘C to 125‘*C 

SN74BCT25245 . O'^C to 70‘’C 

Storage temperature range. - 65®C to 150'’C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 





'54BCT25245 

'74BCT25245 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


4.5 5 

5.5 

4.5 5 

5.5 

V 

VlH 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


6.8 

0.8 

V 

l|K 

Input clamp current 


-18 

-18 

mA 

IQH 

High-level output current 

A1-A8 

-53 

. -80 

mA 

B1-B8 

-3 

-3 

lOL 

Low-level output current 

A1-A8 

125 

188 

mA 

B1-B8 

20 

24 

ta 

Operating free-air temperature 


-55 

125 

0 

70 

“C 


PRODUCT PREVIEW Infoimation concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
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SN54BCT25245, SN74BCT25245 
25-OHM OCTAL BUS TRANSCEIVERS 

D3514, MAY 1990—TI0220 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

’54BCT25245 

'74BCT25245 

UNIT 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

V|K 

Vcc = 4.5 V, 

l| = -18 mA 

-1.2 

-1.2 

V 



Vcc = 4.5 V, 

•oh - - 53 mA 

2 



VOH 

Any A 

Vcc = 4.5 V, 

lOH = -80 mA 


2 



Vcc = 4.75 V, 

IQH = -3 mA 


_ 



AnyB 

Vcc = 4.5 V, 

IQH = -3 mA 

2.4 

3.3 


2.4 

3.3 





Vcc = 4.5 V, 

Iql = 94 mA 

_ 

0.38 

0.55 


0.42 

0.55 



Any A 

Vcc = 4.5 V, 

IQL = 125 mA 

0.8 



VOL 


Vcc = 4.5 V, 

Iql = 188 mA 


0.7 

V 


AnyB 

Vcc = 4.5 V, 

Iql = 20 mA 


0.3^ 

0.5 




Vcc = 4.5 V, 

Iql = 24 mA 

;V; 


0.35 

0.5 


l| 

A and B 

Vcc = 5.5 V, 

V| = 5.5 V 

0.25 

0.25 

mA 

DIR and S 

Vcc = 5.5 V, 

V| = 5.5 V 

0.1 

0.1 

l|H» 

A and B 

Vcc = 5.5 V, 

V| = 2.7V 

70 

70 

juiA 

DIR and ^ 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 

l|L* 

A and B 

Vcc = 5.5 V, 

Vj = 0.5 V 



-0.6 

-0.6 

mA 

DIR and U 

Vcc = 5.5 V, 

V| = 0.5 V 

-0.6 

-0.6 

•os^ 

B port only' 

Vcc = 5.5 V, 

O 

II 

o 

-60 


-150 

-60 


-150 

mA 

•CCH 

Ato B 

Vcc = 5.5 V 


36 

46 


36 

46 

mA 

BtoA 


63 

77 


63 

77 

I 

I 

•CCL 

AtoB 

Vcc = 5.5 V 


48 

60 


48 

60 

mA 

BtoA 


95 

115 


95 

115 

iccz 

Vcc = 5.5 V 


12 

16 


12 

16 

mA 

Cin 

G and DIR 

Vcc = 5.5 V, 

V| = 2.5 V or 0.5 V 

8 

8 

PF 

Cio 

A port 

Vcc = 5.5 V, 

V| = 2.5 V or 0.5 V 

18 

18 


B port 

8 

8 

Pr 


t All typical values are at Vcc = 5 V, Ta = 25'’C. 

^ For I/O ports, the parameters I|H and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
’ Testing for this parameter on the A port is not recommended. 
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SN54BCT25245, SN74BCT25245 
25-OHM OCTAL BUS TRANSCEIVERS 


TI0220—D3514. MAY 1990 


switching characteristics (see Figure 1) 





Vcc 

= 5V, 

Vcc = 4.5 V to 5.5 V 






Cl = 

50 pF, 


Cl = 

50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 

R2 = 

ta = 

500 n, 

500 n, 

25*0 

ta 

R1 = 500 n, 

R2 = 500 n, 

= MIN to MAXt 


UNIT 




’BCT25245 

’54BCT25245 

74BCT25245 





MIN TYP MAX 

MIN 

MAX 

MIN MAX 


tPLH 


B 

1.2 

3.3 5.1 

1.2 

5.8 

1.2 

5.7 

ns 

tPHL 


1.9 

4.3 6.7 

1.9 


1.9 

7.2 

tPLH 

B 

A 

1.2 

3.3 4.8 

1.2 


1.2 

5.5 

ns 

tPHL 

A 

2.1 

4 5.6 

2.1 

. 6.4 

2.1 

6.2 

tPZH 

75 

A 

3.7 

6.3 8.4 

3.7 

10.1 

3.7 

9.6 

ns 

tpZL 

Kji 

A 

4.5 

7.4 9.2 


11.1 

4.5 

10.3 

tPHZ 

75 

A 

1.8 

3.7 5.5 

1.8 

6.4 

1.8 

6.2 

ns 

tPLZ 


A 

3.3 

5.1 7.2 

3.3 

9.6 

3.3 

8.3 

tPZH 

75 

B 

3.4 

5.7 7.9 


9.2 

3.4 

8.9 

ns 

tpZL 


4.3 

6.6 8.7 

4.3 

10.1 

4.3 

9.7 

tPHZ 

t; 

B 

2.7 

4.5 6.3 

2.7 

7.2 

2.7 

6.9 

ns 

tPLZ 

va 

1.7 

4.5 6.8 

1.7 

8.3 

1.7 

7.5 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN54BCT25641, SN74BCT25641 
25 a OCTAL BUS TRANSCEIVERS 


TI0283—D3601, JULY 1990 


State-of-the-Art BiCMOS Design 
Significantly Reduces Iqcz 

Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 ft or 
Greater 


• The A Port Features Open-Collector Outputs 
That Provide High Iql to Allow for Heavy 
DC Loading on Open-Collector Outputs 

• Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Local Bus-Latch Capability 

• True Logic 


SN54BCT25641 ... JT PACKAGE 
SN74BCT25641 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54BCT25641 ... FK PACKAGE 
(TOP VIEW) 


• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300 mil 
DIPS 

description 

These noninverting 25-n octal bus transceivers 
are designed for asynchronous communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at the 
(^rection control (DIR) Input. The enable Input 
G can be used to disable the device so the 
buses are effectively isolated. 



NC—No internal connection 


The A-port outputs of these transceivers are capable of sinking a large Iql which facilitates switching on 
the incident wave. They are designed specifically to improve both the performance and density of 3-state 
memory address drivers, clock drivers, and bus-oriented transceivers. The distributed Vcc GND pins 
minimize the noise generated by the simultaneous switching of the outputs. 


The SN54BCT25641 is characterized for operation over the full military temperature range of - 55®C to 
125*0. The SN74BCT25641 is characterized for operation from 0°C to 70*0. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN54BCT25641, SN74BCT25641 
25 a OCTAL BUS TRANSCEIVERS 


T10283—D3601, JULY 1990 


FUNCTION TABLE 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin Numbers shown are for DW, JT, and NT packages. 
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PRODUCT PREVIEW 




SN54BCT25642, SN74BCT25642 
25-OHM OCTAL BUS TRANSCEIVERS 


SCBS047—TI0221—D3395, DECEMBER 1989—REVISED JUNE 1990 


• State-oMhe-Art BiCMOS Design 
Significantly Reduces Iccz 

• Designed to Facilitate Incident Wave 
Switching for Line Impedances of 25 n or 
Greater 

• The A Port Features Open-Collector Outputs 
Which Provide 188 mA Iql to Allow for 
Heavy DC Loading on Open-Collector 
Outputs 

• Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Eliminates Need for 3-State Overlap 
Protection on A Ports 

• Data Fiow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• ESD Protection Exceeds 2000 V per 
Mil-Standard-883C Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These 25 fl octal bus transceivers are designed 
for asynchronous communication between data 
buses. The devices transmit data from the A 
bus to the B bus or from the B bus to the A 
bus depending upon the level at the_direction 
control (DIR) Input. The enable input G can be 
used to disable the device so the buses are 
effectively isolated. 

These transceivers are capable of sinking 
188 mA of Iql current (A port), which facilitates 
switching 25 ft transmission lines on the Inci¬ 
dent wave. They are designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented transceivers. The distributed 
Vcc and GND pins minimize the noise 
generated by the simultaneous switching of the 
outputs. 


SN54BCT25642 ... JT PACKAGE 
SN74BCT25642 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54BCT25642 ... FK PACKAGE 
(TOP VIEW) 



O 0 


NC—No internal connection 


FUNCTION TABLE 


ENABLE INPUTS | 


G 

DIR 


L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

Isolation 


The SN54BCT25642 is characterized for operation over the full military temperature range of -55®C to 
125‘’C. The SN74BCT25642 is characterized for operation from 0“C to 70®C. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 


11 , Copyright ® 1990, Texas Instruments Incorporated 
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SN54BCT25642, SN74BCT25642 
25-OHM OCTAL BUS TRANSCEIVERS 


SCBS047—TI0221—D3395, DECEMBER 1989—REVISED JUNE 1990 

logic symbolt logic diagram (positive logic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc.. - 0.5 V to 7 V 

Input voltage range: Control Inputs (See Note 1). -0.5 V to 7 V 

I/O ports (See Note 1). -0.5 V to 5.5 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vqc 

Input clamp current. -30 mA 

Current into any output in the low state: SN54BCT25642 (A ports). 250 mA 

(B ports). 40 mA 

SN74BCT25642 (A ports). 376 mA 

(B ports). 48 mA 

Operating free-air temperature range: SN54BCT25642. - 55®C to 125®C 

SN74BCT25642 . O'^C to 70‘’C 

Storage temperature range. - 65®C to 150'’C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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SN54BCT25642, SN74BCT25642 
25-OHM OCTAL BUS TRANSCEIVERS 


D3395, DECEMBER 1989—REVISED JUNE 1990—TI0221—SCBS047 


recommended operating conditions 




SN54BCT25642 

SN74BCT25642 

UNIT 



MIN 

NOM MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

A 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

VOH 

High-level output voltage (A1-A8) 


5.5 

V 

l|K 

Input clamp current 

-18 

-18 

mA 

IQH 

High-level output current (B1 - B8) 


-3 

-3 

mA 

lOL 

Low-level output current 

A1-A8 


_^ 

188 

mA 

B1-B8 

20 

24 

iKZ 

Operating free-air temperature 

-56 

125 

0 


70 

“C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 




SN54BCT25642 

SN74BCT25642 

— 

UNIT 



MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

V|K 

Vcc = 4.5 V, 

ll = -18 mA 


-1.2 

-1.2 

V 

VOH 

Any B 

Vcc = 4.75 V, 

IqH = -3 mA 


2.7 


Vcc = 4.5 V, 

Iqh = -3 mA 

2.4 

3.3 


2.4 

3.3 





Vcc = 4.5 V, 

lOL = 94 mA 


0.38 

0.55 


0.42 

0.55 



Any A 

Vcc = 4.5 V, 

•OL = 125 mA 

0.8 


V 

VOL 


Vcc = 4.5 V, 

IqL = 188 mA 


0.7 


Any B 

Vcc = 4.5 V, 

Iql = 20 mA 


0.3 

0.5 




Vcc = 4.5 V, 

Iql = 24 mA 



0.35 

0.5 


lOH 

Any A 

Vcc = 4.5 V, 

VoH = 5.5 V 


0.1 

mA 

l| 

A and B 

Vcc = 5.5 V, 

Vi = 5.5 V 

,A'«25 

0.25 


DIR and G 

Vcc = 5.5 V, 

V( = 5.5 V 

0.1 

0.1 


i|H+ 

A and B 

Vcc = 5.5 V, 

V| = 2.7 V 

^ 70 

70 

jmA 

DIR and G 

Vcc = 5.5 V, 

V| = 2.7 V 

.... 


20 

20 

l|L* 

Aanb B 

Vcc = 5.5 V, 

V| = 0.5 V 



-0.6 

-0.6 

mA 

DIR and G 

Vcc = 5.5 V, 

V| = 0.5 V 

^ -0.6 

-0.6 

lOS^ 

Any B 

Vcc = 5.5 V, 

O 

II 

o 

-60 


-150 

-60 


-150 

mA 

ICCL 

Ato B 

Vcc = 5.5 V 


40 

64 


40 

64 

mA 

ICCH 

AtoB 

Vcc = 5.5 V 


25 

40 


25 

40 

mA 

iccz 

AtoB 

Vcc = 5.5 V 


7.6 

13 


7.6 

13 

mA 

ICCL 

BtoA 

Vcc = 5.5 V 


78 

125 


78 

125 

mA 

ICCH 

BtoA 

Vcc = 5.5 V 


34 

55 


34 

55 

mA 

Cjo 

A Ports 

Vcc = 5.5 V, 

V| - 2.5 V or 0.5 V 

15 

15 

nCT 

B Ports 

8 

8 

Pr 

Cj 

Control inputs 

Vcc = 5.5 V, 

V| - 2.5 V or 0.5 V 

8 

8 

PF 


t All typical values are at Vcc - 5 V, Ta = 25“C. 

* For I/O ports, the parameters I|h and I|l include the off-state output current. 

s Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 10 ms. 


PRODUCT PREVIEW information concerns products in the 
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SN54BCT25642, SN74BCT25642 
25-OHM OCTAL BUS TRANSCEIVERS 


SCBS047—TI0221—D3395, DECEMBER 1989—REVISED JUNE 1990 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 nt, 

R2 = 500 a, 

Ta = 25“C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 at, 

R2 = 500 a, 

Ta = MIN to MAXt 

UNIT 

’BCT25642 

’54BCT25642 

74BCT25642 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

<o 

CM 

CO 

00 

C> 

0.8 .6.5 

0.8 6.2 

ns 

tPHL 

0.5 2 3.9 

0.5 , 4.1 

0.5 4 

tPLH 

B 

A 

1.5 3.2 4.7 

1.5 / 7.4 

1.5 6.3 

ns 

tPHL 

1.7 4.5 4.8 

1.7 6.7 

1.7 5.9 

tPLH 

S 

A 

2.8 5.5 10.4 

2.8 12.9 

2.8 11.6 

ns 

tPHL 

4.6 8.6 11.3 

5.4 11.8 

4.6 11.3 

tpZH 

5 

B 

3.3 5.7 8.1 

3.3 9.7 

3.3 9.1 

ns 

tPZL 

3.8 6.6 8.8 

3.8 10.2 

3.8 9.8 

tpHZ 

G 

B 

1.8 4.6 7 

1.8 8 

1.8 7.3 

ns 

tPLZ 

1.4 4.3 6.7 

1.4 8.4 

1.4 7.3 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^ For port A, R1 = 100 H. 


PRODUCT PREVIEW information concerns products hi the 
formative or design phase of deveiopmeni Characteristic data 
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without notice. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


9-15 






CT PREVIEW 



SN54BCT25646, SN74BCT25646 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0230—D3534, JUNE 1990 


State-of-the-Art BiCMOS Design 
Significantly Reduces Iccz 


• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MiL-STD-883C, Method 3015 

• Package Options Inciude Standard Plastic 
and Ceramic 300-mii DIPs 

description 

The ’BCT25646 is an octal noninverting 
registered bus transceiver. The A-port outputs 
are designed to source up to 80 mA and to sink 
up to 188 mA in order to facilitate incident- 
wave switching of transmission-line impedances 
down to 25 fl. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


SN54BCT25646 ... JT PACKAGE 
SN74BCT25646 ... NT PACKAGE 
(TOP VIEW) 


p 

^28 

USAB 

2 

27 

UCAB 

3 

26 

:bi 

4 

25 

I|B2 

5 

24 

JVcc 

6 

23 

JB3 

7 

22 

DB4 

8 

21 

I|B5 

9 

20 

I|B6 

10 

19 

ro 

< 

o 

o 

11 

18 

JB7 

12 

17 

UBS 

13 

16 

UCBA 

14 

15 

HSBA 


When the output-enable input G is low, the 
device transmits data from the A bus to the B 
bus or from the B bus to the A bus, depending 
upon the level at the direction control (DIR) 
input. The ’BCT25646 can transmit either real¬ 
time or previously stored data. In the A-to-B 
mode, a low-to-high transition on the clock 
input (CAB) stores the data present at the A 
bus. When the select input (SAB) is high, the 
data stored on the previous low-to-high 
transition of CAB appears on the B bus. When 
SAB is low, the current A-bus data appears on 
the B bus. Data flow from the B bus to the A 
bus uses the CBA and SBA inputs. 

The distributed Vcc and GND pins of the 
’BCT25646 reduce switching noise for more 
reliable system operation. 

The SN54BCT25646 is characterized for 
operation over the full military temperature 
range of -55“C to 125“C. The SN74BCT25646 
Is characterized for operation from 0°C to 70®C. 


PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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SN54BCT25646, SN74BCT25646 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0230--D3534. JUNE 1990 
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SN54BCT25648, SN74BCT25648 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0231—D3535, JUNE 1990 


-gH • State-of-the-Art BiCMOS Design 
^ I Significantly Reduces Iccz 

Q I • 3-State Outputs Drive Bus Lines or Buffer 
^ I Memory Address Registers 

' • ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include Standard Plastic 
and Ceramic 300-mil DIPs 

description 

The ’BCT25648 is an octal inverting registered 
bus transceiver. The A-port outputs are de¬ 
signed to source up to 80 mA and to sink up to 
188 mA in order to facilitate incident-wave 
switching of transmission-line impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


SN54BCT25648 ... JT PACKAGE 
SN74BCT25648 ... NT PACKAGE 
(TOP VIEW) 



When the output-enable input G is low, the 
device transmits data from the A bus to the B 
bus or from the B bus to the A bus, depending 
upon the level at the direction control (DIR) 
input. The ’BCT25648 can transmit either real¬ 
time or previously stored data. In the A-to-B 
mode, a low-to-high transition on the clock 
Input (CAB) stores the data present at the 
A bus. When the select input (SAB) is high, the 
inverse of the data stored on the previous low- 
to-high transition of CAB appears on the B bus. 
When SAB is low, the inverse of the current 
A bus data appears on the B bus. Data flow 
from the B bus to the A bus uses the CBA and 
SBA inputs. 

The distributed Vqc and GND pins of the 
’BCT25648 reduce switching noise for more 
reliable system operation. 

The SN54BCT25648 is characterized for 
operation over the full military temperature 
range of -SS^C to 125°C. The SN74BCT25648 
is characterized for operation from 0®C to 70®C. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


m. Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 


9-18 


POST OFFiCE BOX 655303 - DALLAS, TEXAS 75265 




SN54BCT25648, SN74BCT25648 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0231—D3535, JUNE 1990 
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SN54BCT25651, SN74BCT25651 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0232—D3536, JUNE 1990 


I • State-of-the-Art BiCMOS Design 

I Significantly Reduces Iccz 

I • 3-State Outputs Drive Bus Lines or Buffer 

I Memory Address Registers 

' • ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include Standard Plastic 
and Ceramic 300-mii DIPs 

description 

The ’BCT25651 is an octal inverting registered 
bus transceiver. The A-port outputs are 
designed to source up to 80 mA and to sink up 
to 188 mA in order to facilitate incident-wave 
switching of transmission-line impedances 
down to 25 Cl. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


SN54BCT25651 ... JT PACKAGE 
SN74BCT25651 ... NT PACKAGE 
(TOP VIEW) 


gbaCi 

A 1 C 2 
GNDC3 
A2E4 
A3 [5 
GNDCe 
A4E7 
A5C8 

gndEs 

A6E10 

A7Eii 

GNDE 12 
A 8 C 13 
GAB E 14 


0'28| 

2: 

21 

25| 

241 

23 

2 : 

2 

20 

19 

18 

1 

1 

1 


PSAB 

CAB 

B1 

□ 02 

P^CC 

B3 

B4 

B5 

DB6 

HVcc 

:b7 

B8 

CBA 

SBA 




The A and B ports have separate output-enable 
Inputs. When the A-to-B enable (GAB) is high, 
the B-bus outputs are active (high or low logic 
levels); when GAB is low, the ^-bus outputs are 
in the high-impedance state. GBA controls the 
A-bus outputs: when GBA is low, the A-bus 
outputs^ are active (high or low logic levels); 
when GBA is high, the A-bus outputs are In the 
high-impedance state. 

The ’BCT25651 can transmit either real-time or 
previously stored data. In the A-to-B mode, a 
low-to-high transition on the clock input (CAB) 
stores the data present at the A bus. When the 
select input (SAB) is high, the inverse of the 
data stored on the previous low-to-high 
transition of CAB appears on the B bus. When 
SAB is low, the inverse of the current A-bus 
data appears on the B bus. Data flow from the 
B bus to the A bus uses the CBA and SBA 
inputs. 

The distributed Vqc sincl GND pins of the 
’BCT25651 reduce switching noise for more 
reliable system operation. 

The SN54BCT25651 Is characterized for 
operation over the full military temperature 
range of -55^C to 125‘’C. The SN74BCT25651 
is characterized for operation from 0®C to 70®C. 


PRODUCT PREVIEW documents contain information on products 
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SN54BCT25651, SN74BCT25651 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

T10232—D3536, JUNE 1990 


logic diagram (positive logic) 
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SNS4BCT25652, SN74BCT25652 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0233—D3537, JUNE 1990 





State-of-the-Art BiCMOS Design 
Significantly Reduces Iccz 

3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 


• Package Options Include Standard Plastic 
and Ceramic 300-mil DIPs 


description 

The ’BCT25652 is an octal noninverting regis¬ 
tered bus transceiver. The A-port outputs are 
designed to source up to 80 mA and to sink up 
to 188 mA in order to facilitate Incident-wave 
switching of transmission-line impedances 
down to 25 ft. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


SN54BCT25652 ... JT PACKAGE 
SN74BCT25652 ... NT PACKAGE 
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A1 

GND 
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A3 

GND 
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A6 
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GND 

A8 
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pi '-^ 28 pSAB 
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]Vcc 
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]CBA 
]SBA 


[2 

[3 

[4 

:s 

i:® 

[7 

[8 

Cs 

[10 

[11 

[12 

[13 

[14 


5:e 

4:\ 


03i 

bDe 

7:e 




The A and B ports have separate output-enable 
inputs. When the A-to-B enable (GAB) Is high, 
the B-bus outputs are active (high or low logic 
levels); when GAB is low, the B-bus outputs are 
in the high-impedance ^tate. GBA controls the 
A-bus outputs: when GBA is low, the A-bus 
output^ are active (high or low logic levels); 
when GBA Is high, the A-bus outputs are in the 
high-impedance state. 

The ’BCT25652 can transmit either real-time or 
previously stored data. In the A-to-B mode, a 
low-to-high transition on the clock input (CAB) 
stores the data present at the A bus. When the 
select Input (SAB) Is high, the data stored on 
the previous low-to-high transition of CAB 
appears on the B bus. When SAB Is low, the 
current A-bus data appears on the B bus. Data 
flow from the B bus to the A bus uses the CBA 
and SBA inputs. 

The distributed Vqc GND pins of the 
’BCT25652 reduce switching noise for more 
reliable system operation. 

The SN54BCT25652 is characterized for 
operation over the full military temperature 
range of -55^C to 125'*C. The SN74BCT25652 
is characterized for operation from O^C to 70°C. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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SN54BCT25652, SN74BCT25652 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0233—D3537, JUNE 1990 
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Open-Collector Version of 'BCT25240 

Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

State-of-the-Art BiCMOS Design 
Significantly Reduces Iccz 

Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 n or 
Greater 


• Data Flow-Through Pinout (All inputs Are on 
Opposite Side from Outputs) 

• Distributed Vqc ^nd GND Pins Reduce 
Switching Noise for More Reliable System 
Operation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


description 

The ’BCT25756 is an open-collector version of 
the SN54BCT25240 and SN74BCT25240. Its 
outputs are designed to sink up to 188 mA in 
order to facilitate incident-wave switching of 
transmission-line impedances down to 25 (1. 

When the output-enable input 1G (or 2G) is 
low, the device transmits the inverse of the 
appropriate A-Input^ata to the corresponding Y 
outputs. Setting 1G (or 2G) high turns the 
corresponding outputs off. 

The SN54BCT25756 is characterized over the 
full military temperature range of -55*0 to 
125*0. The SN74BCT25756 is characterized for 
operation from 0*C to 70*C. 


SN54BCT25756, SN74BCT25756 
OCTAL 25-OHM LINE DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

TI0242—D3562, JUNE 1990 

SN54BCT25756 ... JT PACKAGE 
SN74BCT25756 ... NT PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



PRODUCT PREVIEW documents contain Information on products 
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I • 25-n Open-Collector Version of 'BCT2241 

I • Open-Collector Outputs Drive Bus Lines or 

I Buffer Memory Address Registers 

I • State-of-the-Art BiCMOS Design 

' Significantly Reduces Iqcz 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 n or 
Greater 

• Data Flow-Through Pinout (Aii Inputs Are on 
Opposite Side from Outputs) 

• Distributed Vqc ^nd GND Pins Reduce 
Switching Noise for More Reliable System 
Operation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Inciude Plastic ‘‘Smaii 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS 

description 

The ’BCT25757 is a 25-fl open-collector 
version of the SN54BCT2241 and 
SN74BCT2241. Its outputs are designed to sink 
up to 188 mA in order to facilitate incident- 
wave switching of transmission-line impedances 
down to 25 n. 

The ’BCT25757 has complementary output- 
enable inputs. When output-enable input 1G is 
low, the device transmits _the lA-Input data to 
the 1Y outputs; setting 1G high turns the 1Y 
outputs off. Output enable 2G affects the 2Y 
outputs similarly, but is active-high. 

The SN54BCT25757 is characterized over the 
full military temperature range of -55°C to 
125°C. The SN74BCT25757 is characterized for 
operation from 0°C to 70®C. 


SN54BCT25757, SN74BCT25757 
OCTAL 25-OHM LINE DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

TI0240—D3563, JUNE 1990 

SN54BCT25757 ... JT PACKAGE 
SN74BCT25757 ... NT PACKAGE 
(TOP VIEW) 
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logic diagram (positive logic) 



U N. 12 

2A4 -r> 2Y4 
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• Open-Collector Version of 'BCT25244 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• State-of-the-Art BiCMOS Design 
Significantiy Reduces iccz 

• Designed to Faciiitate Incident-Wave 
Switching for Line Impedances of 25 n or 
Greater 

• Data Flow-Through Pinout (All Inputs Are on 
Opposite Side from Outputs) 

• Distributed Vqc and GND Pins Reduce 
Switching Noise for More Reliable System 
Operation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


description 

The ’BCT25760 is an open-collector version of 
the SN54BCT25244 and SN74BCT25244. Its 
outputs are designed to sink up to 188 mA in 
order to facilitate incident-wave switching of 
transmission-line impedances down to 25 (1. 

When the output-enable Input 1G (or 2G) is 
low, the device transmits the appropriate 
A-Input (^ta to_the corresponding Y outputs. 
Setting 1G (or 2G) high turns the corresponding 
outputs off. 

The SN54BCT25760 Is characterized over the 
full military temperature range of -55®C to 
125®C. The SN74BCT25760 is characterized for 
operation from 0®C to 70®C. 


SN54BCT25760, SN74BCT25760 
OCTAL 25-OHM LINE DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

TI0241—D3564, JUNE 1990 

SN54BCT25760 ... JT PACKAGE 
SN74BCT25760 ... NT PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 
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SN54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D2910, JULY 1985-REVISED MAY 1986 


r # Buffers/Line Drivers for Driving MOS 
Devices 

• i/0 Ports Have 25-Q Series Resistors, So No 
Externai Resistors Are Required 

• Package Options include Plastic ''Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive the capacitive inputs of MOS devices 
and to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices feature high fan-out 
and improved fan-in. 

The SN54ALS2240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS2240 is 
characterized for operation from 0°C to 70 °C. 

logic symbol'^ 



‘t’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


SN54ALS2240 . . . J PACKAGE 
SN74ALS2240 . . . DW OR N PACKAGE 
(TOP VIEW) 
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SN54ALS2240 . . . FK PACKAGE 
(TOP VIEW) 
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SN54ALS2240, SN74ALS2240 

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

D2910, JULY 1985-REVISED MAY 1986 

logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.. • 7 V 

Input voltage: All inputs. 7 V 

I/O ports. 5.5 V 

Operating free-air temperature range: SN54ALS2240. -55°C to 125®C 

SN74ALS2240 . 0°C to 70®C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 
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SN54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D2910, JULY 1985-REVISED MAY 1986 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS2240 

SN74ALS2240 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, Iql = 1 mA 

0.15 0.5 

0.15 0.5 

V 

Vcc = 4.5 V, Iql = 12 mA 

0.35 0.8 

0.35 0.8 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

fiA 

•OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

liA 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

BQII 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

j^Qomii 

•o^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 112 

- 30 - 112 

mA 

'OH 

Vcc = 4.5 V, Vq = 2 V 

-15 

-15 


'OL 

Vcc = 4.5 V, Vq = 2 V 

15 

15 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

6 11 

6 11 

mA 

Outputs low 

13 23 

CO 

CM 

CO 

Outputs disabled 

12 20 

O 

CM 

CM 


"•^All typical values are at V^c = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

R1 - 500 0, 

R2 - 500 n, 

Ta - 25°C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 a 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

'ALS2240 

SN54ALS2240 

SN74ALS2240 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A 

Y 

6 

2 14 

2 10 

ns 

fPHL 

6 

2 14 

2 10 

tpZH 

G 

Y 

10 

5 20 

5 17 

ns 

tPZL 

12 

7 25 

o 

CM 

r^ 

tPHZ 

G 

Y 

7 

2 12 

2 10 

ns 

tPLZ 

9 

O 

CM 

4 15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS2244. SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3286, SEPTEMBER 1988 


• Buffers/Line Drivers for Driving MOS 
Devices 

• P-N-P inputs Reduce DC Loading 

• Output Ports Have 25-0 Series Resistors, So 
No External Resistors Are Required 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


SN54ALS2244 . . . J PACKAGE 
SN74ALS2244 . . . DW OR N PACKAGE 
(TOP VIEW) 



description 

These octal buffers and line drivers are designed 
to drive the capacitive inputs of MOS devices 
and to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices feature high fan-out 
and improved fan-in. 

The SN54ALS2244 is characaterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS2244 is 
characterized for operation from 0°C to 70°C. 


SN54ALS2244 . . . FK PACKAGE 
(TOP VIEW) 



logic symbol'^ 



■•■This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of 
publication date. Products conform to specifications 
per the terms of Texas Instruments standard 
warranty. Production processing does not necessarily 
include testing of all parameters. 
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SN54ALS2244, SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/NIOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3286, SEPTEMBER 1988 


logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc. ^ 

Input voltage . - 

Voltage applied to any output in the disabled or power-off state. 5.J 


Operating free-air temperature ranges; SN54ALS2244. -55°C to 125°C 

SN74ALS2244 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


’•’Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN54ALS2244, SN74ALS2244 

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

D3286, SEPTEMBER 1988 


recommended operating conditions 




SN54ALS2244 

SN74ALS2244 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 



0.7 

0.8 

V 

Ta 

Operating free-air temperature 

-55 


125 



70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS2244 

SN74ALS2244 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V 

Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc = 4.5 V 

lOL = "1 rnA 

0.15 0.5 

0.15 0.5 

V 

lOL = "12 mA 

0.45 0.8 

0.45 0.8 

'OH 

Vcc = 4.5 V, Vq = 2 V 

-15 

-15 

mA 

•OL 

Vcc = 4.5 V, Vq = 2 V 

15 

15 

mA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ixA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

•OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

fiA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 112 

- 30 - 112 

mA 

•CCH 

Vcc ~ 5.5 V, Outputs open 

11 17 

11 17 

mA 

'CCL 

14 22 

14 22 

'ccz 

15 23 

15 23 


^All typical values are at Vcc = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INTPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl » 50 pF, 

R1 - 500 a 

R2 - 500 Q, 

Ta - MIN to MAX 

UNIT 

SN54ALS2244 

SN74ALS2244 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

3 17 

3 16 

ns 

tPHL 

3 19 

3 17 

tPZH 

G 

Y 

1 .18 

1 17 

ns 

tPZL 

1 15 

1 14 

tPHZ 


Y 

1 9 

1 9 

ns 

tPLZ 

1 9 

1 9 


NOTE 1: Load circuits and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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SN54ALS2540, SN54ALS2S41, SN74ALS2540, SN74ALS2S41 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


■ • 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

I • P-N-P Inputs Reduce DC Loading 

I • Outputs Have 2B-U Series Resistor, So No 
' External Resistors are Required 

• Package Options Include Plastic '"Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Qualilty and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive capacitive input characteristics of MOS 
devices and have the performance of the popular 
SN54ALS240A/SN74ALS240A series. At the 
same time, they offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed-circuit- 
board layout. 

The three-state control gate Is a 2-input_AND 
with active-low inputs such that If either G1 or 
G2 is high, all eight outputs are in the high- 
impedance state. 

The 'ALS2540 offers inverting data and the 
'ALS2541 offers true data at the outputs. 

The SN54ALS' is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS' Is 
characterized for operation from 0°C to 70 °C. 


JUNE 1984-REVISED MAY 1986 

SN54ALS2540. SIM54ALS2541 . . . J PACKAGE 
SN74ALS2540, SN74ALS2541 . . . DW OR N PACKAGE 
(TOP VIEW) 


G1 C 

1 U20 

H vcc 

A1 C 

2 19 

3 G2 

A2C 

3 18 

Dyi 

A3 E 

4 17 

D Y2 

A4 E 

5 16 

D Y3 

A5 E 

6 15 

D Y4 

A6 E 

7 14 

3 Y5 

A7 E 

8 13 

D Y6 

A8 E 

9 12 

DY7 

GND E 

10 11 

3 Y8 


SN54ALS2540, SN54ALS2541 . . . FK PACKAGE 
(TOP VIEW) 


o 




CM 

r- t— 

C ) 

CM 





< 

< 10 

> 

10 





3 

LJL_J 
2 1 

TTT 

20 

1=3 

19 



A3 






18[ 

Y1 

A4 

]5 






Y2 

A5 

]6 





16[ 

Y3 

A6 

]7 





15 [ 

Y4 

A7 

]8 





14 [ 

Y5 



9 

J=3 

10 11 
nr-i 

12 

1=1 

13 

1=3 




00 Q OO CD 

< z >- > >- 
o 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


_ Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRiVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


JUNE 1984-REVISED MAY 1986 
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SN54ALS2540, SIII54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3 STATE OUTPUTS 


_ JUNE 1984-REVISED MAY 1986 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output. 5.5 V 

Operating free-air temperature range: SN54ALS2540, SN54ALS2541 . -55°Cto125°C 

SN74ALS2540, SN74ALS2541 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 



SIM54ALS2540 

SN54ALS2541 

SN74ALS2540 

SN74ALS2541 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

1 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 


12 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS2540 

SN54ALS2541 

SN74ALS2540 

SN74ALS2541 

UNIT 

MIN TYpt MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, i| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

Vcc-2 

V 

VOL 

Vcc ~ 4.5 V, Iql = 1 nnA 

0.15 0.5 

0.15 0.5 

V 

Vcc " 4.5 V, Iql =12 mA 

0.35 0.8 

0.35 0.8 

>0ZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

HA 

•OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

liA 

•oh 

Vcc = 4.5 V, Vq = 2 V 

- 15 

- 15 

mA 

•OL 

Vcc = 4.5 V, Vq = 2 V 

30 

30 

mA 

'1 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc == 5.5 V, V| = 2.7 V 

20 

20 

liA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-15 -70 

o 

1 

“ 

mA 

icc 

'ALS2540 

Vcc = 5.5 V 

Outputs high 

5 10 

5 10 

mA 

Outputs low 

13 22 

13 22 

Outputs disabled 

11 19 

11 19 

'ALS2541 

Vcc = 5.5 V 

Outputs high 

6 14 

6 14 

mA 

Outputs low 

15 25 

15 25 

Outputs disabled 

13.5 22 

13.5 22 


'*’All typical values are at ^ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRiVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


JUNE 1984-REVISED MAY 1986 


'ALS2540 switching characteristics (see Note 1) 





Vcc - 5 V. 


Vcc “ 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 Q. 

R2 - 500 fi, 

Ta - 25®C 


R1 - 500 0, 

R2 - 500 0, 

Ta - MIN to MAX 


UNIT 




'ALS2540 

SN54ALS2540 

SN74ALS2540 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 


Y 

7.5 

2 

14 

2 

12 

ns 

tPHL 



5.6 

2 

13 

2 

11 

tpZH 

G 

Y 

9 

5 

18 

5 

15 

ns 

fpZL 



12.6 

8 

24 

8 

20 ' 

tpHZ 

Q 

Y 

4 

1 

12 

1 10 

ns 

fpLZ 



7 

2 

14 

2 

12 


'ALS2541 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl « 50 pF, 

R1 - 500 12, 

R2 - 500 12, 

Ta - 25 °C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 12, 

R2 - 500 12, 

Ta - MIN to MAX 

UNIT 

'ALS2541 

SN54ALS2541 

SN74ALS2541 

TYP 

MIN MAX 

MIN MAX 

tpLH 

A 

Y 

8.7 

2 17 

2 15 

ns 

fPHL 

7 

2 14 

2 12 

tpZH 

G 

Y 

9 

5 18 

5 15 

ns 

tPZL 

12.6 

8 24 

00 

ro 

o 

tpHZ 

G 

Y 

4 

1 12 

1 10 


tPLZ 

7 

2 14 

2 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERSfMOS DRIVERS 


• Octal Bus Transceivers for Driving MOS 
Devices 

• I/O Ports Have 25-D Series Resistors, So No 
External Resistors Are Required 

• Local Bus-Latch Capability 

• Choice of True or Inverting Logic 

• Package Options Include Plastic '"Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 


_ DECEMBER 1983-REVISED MAY 1986 

SN54AS' . . . J PACKAGE 
SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 


GAB C 

TT 

J20 

H vcc 

A1 C 

2 

19 

H GBA 

A2C 

3 

18 

D B1 

A3 C 

4 

17 

H B2 

A4 H 

5 

16 

H B3 

A5 C 

6 

15 

U B4 

A6 C 

7 

14 

U B5 

A7E 

8 

13 

D B6 

A8 E 

9 

12 

DB7 

GND E 

10 

11 

2 B8 


description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen¬ 
tation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (GBA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 'AS2620 or 
'AS2623 the capability to store data by simulta¬ 
neous enabling of GBA and GAB. Each output rein¬ 
forces its input in this transceiver configuration. 
Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance, both sets of bus lines (1 6 in all) will 
remain at their last states. The 8-bit codes appearing 
on the two sets of buses will be identical for the 
'AS2623 or complementary for the 'AS2620. 

The SN54AS2620 and SN54AS2623 are charac¬ 
terized for operation over the full military temperature 
range of - 55 °C to 125 °C. The SN74AS2620 and 
SN74AS2623 are characterized for operation from 
0°C to 70 °C. 


SN54AS' . . . FK PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 

ENABLE INPUTS 

OPERATION 1 

GBA GAB 

'AS2620 

'AS2623 

L L 

B data to A bus 

B data to A bus 

H H 

A data to B bus 

A data to B bus 

H L 

Isolation 

Isolation 

L H 

B data to A bus, 

1 A data to B bus 

B data to A bus, 

A data to B bus 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 


DECEMBER 1983-REVISED MAY 1986 
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SN54AS2620, SN54AS2823, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERSIMOS DRIVERS 


DECEMBER 1983-REVISED MAY 1986 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs.7 V 

I/O ports.5.5 V 

Operating free-air temperature range: SN54AS2620, SN54AS2623 .- 55 °C to 1 25 °C 

SN74AS2620, SN74AS2623.0 °C to 70 °C 

Storage temperature range.- 65 °C to 1 50 °C 


recommended operating conditions 



SN54AS2620 

SN54AS2623 

SN74AS2620 

SN74AS2623 

UNIT 

MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

Ta 

Operating free-air temperature 

-55 


125 

0 


70 

°c 


electricai characteristics over recommended operating free-air temperature range (uniess otherwise noted) 






SN54AS2620 

SN74AS2620 


PARAMETER 

TEST CONDITIONS 

SN54AS2623 

SN74AS2623 

UNIT 





MIN TYPt MAX 

MIN TYPt MAX 


V|K 

Vcc = 4.5 V, 

i| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, 

•oh = “2 mA 

Vcc-2 

CM 

1 

u 

V 

VoL 

Vcc = 4.5 V, 

•OL = 1 it^A 

0.15 0.4 

0.15 0.4 


Vcc = 4.5 V, 

•OL =12 mA 

0.35 0.7 

0.35 0.7 



Control inputs 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

•l 

A or B ports 

Vcc = 5.5 V, 

V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 

mA 

A or B ports t 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B portst 

-0.75 

-0.75 


Vcc = 5.5 V, 

Vq = 2.25 V 

- 50 - 1 50 

-50 -150 

mA 

•oh 

Vcc = 4.5 V, 

Vo = 2 V 

-35 

-35 

mA 

•OL 

Vcc = 4.5 V, 

Vo = 2 V 

35 

35 

mA 




Outputs high 

62 100 

o 

o 

CM 

CO 



'AS2620 

Vcc = 5.5 V 

Outputs low 

74 121 

74 121 





Outputs disabled 

CO 

48 77 

mA 

•cc 



Outputs high 

57 93 

57 93 


'AS2623 

Vcc = 5.5 V 

Outputs low 

116 189 

116 189 





Outputs disabled 

72 116 

72 116 



tAII typical values are at Vqc = 5 V, T/^ = 25°C 

tFor I/O ports, the parameters I|h and l||_ include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-15 












SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 


DECEMBER 1983-REVISED MAY 1986 


'AS2620 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS2620 

SN74AS2620 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

1 9.5 

1 8 

ns 

tPHL 

1 7.5 

1 6.5 

tPLH 

B 

A 

1 9.5 

1 8 

ns 

tPHL 

1 7.5 

1 6.5 

tpZH 

GBA 

A 

1 11 

1 10 

ns 

tpZL 

1 12 

1 11 

tpHZ 

GBA 

A 


1 6 


tpLZ 


1 12 

tPZH 

GAB 

B 

1 9 

1 8 

ns 

tPZL 

1 9 

1 8 

tpHZ 

GAB 

B 

1 12 

1 11 

ns 

tPLZ 

1 12 

1 11 


'AS2623 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS2623 

SN74AS2623 

MIN MAX 

MIN MAX 

tpLH 

A 

B 

1 9.5 

1 

I 

ns 

tPHL 

1 8.5 

inmiiiii^Qgi 

tPLH 

B 

A 

1 10 

1 9 

ns 

tPHL 

1 9 

1 7.5 

tPZH 

GBA 

A 

1 12.5 

1 11 


tPZL 

1 12 

1 11 

tPHZ 

GBA 

A 

1 8.5 

1 7.5 

ns 

tPLZ 

1 13 

1 12 

tPZH 

GAB 

B 

1 13 

1 12 

ns 

tpZL 

1 13.5 

1 12 

tPHZ 

GAB 

B 

1 7.5 

1 7 

ns 

tPLZ 

1 14.5 

1 12.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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I •• Octal Bus Transceivers for Driving MOS 
I Devices 

I • I/O Ports Have 25-12 Series Resistors, So No 
I External Resistors Are Required 

I • Choice of True or Inverting Logic 

• Package Options Include Plastic '"Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen¬ 
tation allows for maximum flexibility in timing. 

The devices transmit data from the A bus to the B 
bus or from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so 
the buses are effectively isolated. 

The SN54AS' family is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74AS' family is characterized for 
operation from 0°C to 70°C. 


SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 

_ DECEMBER 1983-REVISED MAY 1986 

SN54AS' . . . J PACKAGE 
SIM74AS' . . . DW or N PACKAGE 
(TOP VIEW) 


DIR C 

TT 

J20 

Dvcc 

AlC 

2 

19 

:g 

A2C 

3 

18 

Ubi 

A3[I 

4 

17 

I]B2 

A4C 

5 

16 

3B3 

A5C 

6 

15 


A6Q 

7 

14 

jBb 

A7C 

8 

13 

nB6 

ASQ 

9 

12 

]B7 

GNDQ 

10 

11 

]B8 


SIM54AS' . . . FK PACKAGE 
(TOP VIEW) 




CM 

< 

< 

DIR 

u 

u 

> 10 




Tn 

3 

r=r 

2 

TZJ 

1 

LJ LJ " 
20 19 


A3 

]4 




18C 

B1 

A4 

]5 




17 C 

B2 

A5 

]6 




16 C 

B3 

A6 

]7 




15[ 

B4 

A7 

]8 




14 [ 

B5 



9 

10 

jza 

11 

i=:i 

12 13 
r— 11—1 




00 

Q 

00 

h"* CD 




< 

Z 

(D 

GQ OQ 



O 


FUNCTION TABLE 


CONTROL 

OPERATION 1 

INPUTS 

G DIR 

'AS2640 

'AS2645 

L 

L 

B data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

H 

X 

Isolation 

Isolation 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERSIMOS DRIVERS 

DECEMBER 1983-REVISED MAY 1986 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 

DECEMBER 1983-REVISED MAY 1986 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage: All inputs. 7 V 

I/O ports. 5.5 V 

Operating free-air temperature range: SN54AS2640, SN54AS2645 . -55°C to 125°C 

SN74AS2640, SN74AS2645 . 0°C to 70°C 

Storage temperature range. -65°C to 150°C 


recommended operating conditions 




SN54AS2640 

SN74AS2640 

UNIT 



SN54AS2645 

SN74AS2645 




MtN 

NOM 

MAX 

MIN 

NOM 

MAX 


Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-lvel input voltage 

0.8 

0.8 

V 

Ta 

Operating free-air temperature 

-55 


125 



70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS' 

SN74AS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, 1| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = "2 mA 

Vcc-2 

o 

o 

> 

V 

VOL 

Vcc = 4.5 V, IqL = 1 mA 

0.15 0.4 

0.15 0.4 

V 

Vcc = 4.5 V, Iql = 12 mA 

0.35 0.7 

0.35 0.7 

h 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports ^ 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports* 

-0.75 

-0.75 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

- 50 - 150 

- 50 - 150 

mA 

'OH 

Vcc = 4.5 V, Vq = 2 V 

-35 

-35 

mA 

•OL 

Vcc = 4.5 V, Vql = 2 V 

35 

35 

mA 

•cc 

'AS2640 

Vcc = 5.5 V 

Outputs high 

37 58 

37 58 

mA 

Outputs low 

78 123 

78 123 

Outputs disabled 

51 80 

cn 

00 

o 

'AS2645 

Outputs high 

58 95 

58 95 

Outputs low 

95 155 

95 155 

Outputs disabled 

73 119 

73 119 


^All typical values are at Wqq = 5 V, = 25 °C. 

*For I/O ports, the parametes l||.^ and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 

DECEMBER 1983-REVISED MAY 1986 


'AS2640 switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 
Cl = BO pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q, 

R2 500 Q, 

Ta = MIN to MAX 


UNIT 




SNS4AS2640 

SN74AS2640 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

Bor A 

1 

9.5 

1 

7.5 

ns 

tPHL 

1 

7 

1 6.5 

tpZH 

G 

AorB 

2 

11 

2 

9 

ns 

tpZL 

2 

12 

2 

10 

tPHZ 

G 

A or B 

8 

1 

7 


tpLZ 

L_A__ 

15 

2 

13 


'AS2645 switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V. 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q, 

R2 = 500 Q. 

Ta = MIN to MAX 


UNIT 




1 SN54AS2645 | 

1 SN74AS2645 | 





MIN 

MAX 

MIN 

MAX 


tPLH 

AorB 

B or A 

1 

12 

1 

10 

ns 

tPHL 

1 

11 

1 

9.5 

tpZH 

_ 

AorB 

1 

13 

1 

11.5 


tPZL 

G 

1 13 

1 

10.5 

tPHZ 

_ 

AorB 

1 9 

1 8 

ns 

tpLZ 

G 


_llJ 

1 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERSfMOS DRIVERS 
WITH 3-STATE OUTPUTS 


I • BiCMOS Design Substantially Reduces 
I Standby Current 

• Output Ports Have Equivalent 33-0 Series 

I Resistors, So No External Resistors Are 

Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2241 
and 'BCT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
outpjjt control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 


D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


SN54BCT2240 . . . J PACKAGE 
SN74BCT2240 . . . DW OR IM PACKAGE 
(TOP VIEW) 



SN54BCT2240 . . . FK PACKAGE 
(TOP VIEW) 

>- <lo olo 

CNJ X- r- > CM 


1A2 ]4 
2Y3 ]5 
1A3 ]6 
2Y2 ]7 
1A4 ]8 


3 2 1 20 19 


9 10 1112 13 
f-ir-Lru-ir-i 
T- Q ^ CM 

> z < > < 

CM CM CM 


leC 1Y1 
17 C 2A4 
leC 1Y2 
15C 2A3 
14C 1Y3 


logic symbol 


The SN54BCT2240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74BCT2240 Is 
characterized for operation from 0°C to 70°C. 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


^This symbol is in accordance witfi ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


■ ^ Copyright © 1990, Texas Instruments Incorporated 
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SN54BCT2240, SN74BCT2240 

OCTAL BUFFERS AND LINE DRIVERSIMOS DRIVERS 

WITH 3 STATE OUTPUTS 


D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


logic diagram (positive logic) 


^ 

1A1 

*’®' 1Y1 

1M 1 1 

lA- ' 

1Y2 


1Y2 

1 Ao 

1A1 

(12) 

ia4 |^;>o 

— 1 
’A1 Ko 

(9) 2Y1 

.a2 ' 

2Y2 

2A3 Hv, 

(5) 

aA4ilZl - ^ 5 ^ 

13) 2V4 


schematic of each output 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 


Supply voltage, Vcc. -0.5 V to 7 V 

Input voltage (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vcc 

Input clamp current. -30 mA 

Current into any output in the low state. 24 mA 

Operating free-air temperature range: SN54BCT2240 . -55°Cto125°C 

SN74BCT2240 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 


recommended operating conditions 



SN54BCT2240 

SN74BCT2240 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 



0.8 

V 

l|K Input clamp current 

-18 

-18 

IIIIIIIIIQQIIIIIIII^ 

•oh High-level output current 

-12 

-12 

IB^Sii 

Iql Low-level output current 

12 

12 

IBSEilim 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT2240 


UNIT 

MIN TYPt MAX 


V|K 

Vcc = V, Iqh = -18 mA 

-1.2 

-1.2 

V 



•oh = -1 mA 

2.4 3.3 

2.4 3.3 


'oh = - 12 mA 

2 3.2 

2 3.2 

VoL 

Vcc = 4.5 V 

IqL = 1 fTiA 

0.15 0.5 

0.15 0.5 

V 

'OL = 12 mA 

0.35 0.8 


l| 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

IE2i!m 

•iH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

BBllH: 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-1 

-1 

mQnn 

•OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

HSUi 

'OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-50 

-50 


'os* 

Vcc = 5.5 V, Vq = 0 

-100 -225 



'CCH 

Vcc 5.5 V, Outputs open 

19 32 

19 32 

mA 

•CCL 

CO 

CO 

46 76 

'ccz 

6 8 

6 8 


^All typical values are at Vcc = 5 V, Ta = 25 ®C. 

^Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Note 2) 





Vcc - 5 V, 


Vcc - 4.5 V to 5.5 V, 






Cl 

- 50 pF, 


Cl - 50 pF. 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 

R2 

Ta 

- 500 0. 

- 500 a 

- 25®C 


R1 - 500 0 

R2 - 500 Q. 

Ta - MIN to MAX 


UNIT 




'BCT2240 

SN54BCT2240 

SN74BCT2240 





nrnii 

TYP MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

V 

0.5 

3.4 4.8 

0.5 

6.3 

0.5 

5.7 


tpHL 

A 

Y 

0.5 

2.8 4 

0.5 

4.6 

0.5 

4.4 


tPZH 

G 


2.6 

6.2 8.2 

2.6 

10.1 

2.6 

9.3 


IpZL 

Y 

4.3 

8.8 10.9 

4.3 

12.9 

4.3 

12.4 


tPHZ 

G 


2 


2 

9.2 

2 

8.7 


tpLZ 

Y 

2.2 

6.7 8.5 

2.2 

12.2 

2.2 

10.6 



NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


I • BiCMOS Design Substantially Reduces 
I Standby Current 

I • Output Ports Have Equivalent 33-Q Series 
I Resistors, So No External Resistors Are 

I Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• 3*State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2240 
and 'BCT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
outpjjt control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 

The SN54BCT2241 Is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74BCT2241 is 
characterized for operation from 0°C to 70 °C. 


SIM54BCT2241 . . . J PACKAGE 
SN74BCT2241 . . . DW OR N PACKAGE 
(TOP VIEW) 


igC 

TT 

J 20 

3vcc 

1A1 C 

2 

19 

I]2G 

2Y4II 

3 

18 

D 1Y1 

1A2 C 

4 

17 

H 2A4 

2Y3 C 

5 

16 

H 1Y2 

1A3 C 

6 

15 

I|2A3 

2Y2 C 

7 

14 

D 1Y3 

1A4E 

8 

13 

J2A2 

2Y1 C 

9 

12 

H 1Y4 

GND E 

10 

11 

I12A1 


SN54BCT2241 . . . FK PACKAGE 
{TOP VIEW) 



logic symbol'^ 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of 
publication date. Products conform to specifications 
per the terms of Texas instruments standard 
warranty. Production processing does not necessarily 
include testing of all parameters. 
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logic diagram (positive logic) 



SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


schematic of each output 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)'!’ 


Supply voltage, Vcc. -0.5 V to 7 V 

Input voltage (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vcc 

Input clamp current.. -30 mA 

Current into any output in the low state. 24 mA 

Operating free-air temperature range: SN54BCT2241 . -55°C to 125°C 

SN74BCT2241 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 


recommended operating conditions 




SN54BCT2241 

SN74BCT2241 

UNIT 



MIN NOM 

MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 4-'^' 

2 

V 

V|L 

Low-level input voltage 

0-8 

0.8 

V 

>iK 

Input clamp current 

-18 

-18 

mA 

'OH 

High-level output current 

-12 

-12 

mA 

•OL 

Low-level output current 


12 

mA 

Ta 

Operating free-air temperature 

-55 


0 

70 

°C 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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SN54BCT2241, SN74BCT2241 

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT2241 

SN74BCT2241 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, IqH = -IS mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V 

Iqh = -1 mA 

2.4 3.3 

2.4 3.3 

V 

Iqh = -12 mA 

2 3.2 

2 

Vcc = 4.75 V 

Iqh = -3 mA 


2.7 

VOL 

Vcc = 4.5 V 

Iql = "I mA 

0.38 /0.55 

0.15 0.5 

V 

Iql = 12 mA 


0.42 0.8 

l| 

Vcc = 5.5 V, V| = 5.5 V 

/cP' 0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

/cA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-1 

-1 

mA 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

^A 

>OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-50 

-50 

^A 

•os* 

Vcc = 5.5 V, Vq = 0 

-100 -225 

-100 -225 

mA 

•CCH 

Vcc = 5.5 V, Outputs open 

CO 

CO 

CM 

23 37 

mA 

•CCL 

CO 

CO 

48 76 

iccz 

6 9 

6 9 

Ci 

Vcc = 5 V, V| = 2.5 V or 0.5 V 

6 

6 

pF 

Cq 

Vcc = 5 V, V| = 2.5 V or 0.5 V 

11 

11 

pF 


^All typical values are at Vqc = 5 V, T^ = 25 °C. 

^Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Note 2) 





Vcc - 5 V. 


Vcc - 4.5 V to 5.5 V, 






Cl 

- 50 pF. 


Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 

R2 

Ta 

- 500 fi, 

- 500 a, 

- 25 ®C 


R1 - SOO 12, 

R2 - 500 12, 

Ta - MIN to MAX 


UNIT 




'BCT2241 

SN54BCT2241 

SN74BCT2241 





MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 


tpLH 



1.1 

3 4.4 

1.1 

5,1 

1.1 

4.9 

ns 

tPHL 



2.9 

4.9 6.6 

2.9 


2.9 

6.9 

tpZH 

G or G 

V 

2.7 

6 7.8 

2.7 

9.4 

2.7 

8.9 

ns 

tPZL 

T 

4.1 

7.7 9.4 

4.1 

10.9 

4.1 

10.3 

tpHZ 

G or S 

V 

2.5 

5.2 7.2 

2.g 

9.7 

2.5 

8.7 

ns 

^PLZ 

T 

3.2 

7.1 9.5 

3.2 

12.9 

3.2 

, 11.3 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products 
in the formative or design phase of development. 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRiVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


I • BiCMOS Design Substantially Reduces 
I Standby Current 

I • Output Ports Have Equivalent 33-12 Series 
I Resistors, So No External Resistors Are 

I Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2240 
and 'BCT2241, these devices provide the choice 
of selected (^mbinations of Inverting outputs, 
symmetrical G (active-low inpijt control) inputs, 
and complementary G and G inputs. These 
devices feature high fan-out and improved fan-in. 

The SN54BCT2244 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74BCT2244 is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 

OUTPUT 

G 

A 

Y 

H 

X 

Z 

L 

L 

L 

L 

H 

H 


SN54BCT2244 . . . J PACKAGE 
SN74BCT2244 . . . DW OR N PACKAGE 
(TOP VIEW) 


igC 

TT 

J 20 

H vec 

1A1 C 

2 

19 

I|2G 

2Y4 C 

3 

18 

H 1Y1 

1A2 C 

4 

17 

D 2A4 

2Y3 C 

5 

16 

D 1Y2 

1A3 C 

6 

15 

II2A3 

2Y2 C 

7 

14 

J 1Y3 

1A4 C 

8 

13 

I12A2 

2Y1 C 

9 

12 

D 1Y4 

GND C 

10 

11 

D 2A1 


SN54BCT2244 . . . FK PACKAGE 
(TOP VIEW) 


^ ^ U 
><10 U |0 

CM r- T- > eg 




rr 

3 

L-ICT 
2 1 

i=r 

20 

TZJ 

19 



1A2 






18C 

1Y1 

2Y3 

35 





17C 

2A4 

1A3 

36 





16C 

1Y2 

2Y2 

]7 





15C 

2A3 

1A4 

]8 





14[ 

1Y3 



9 

10 11 
r —1 f—i 

12 

1:1 

13 

JQ 






Q 

<• 

CM 





> 

Z < 

> 

< 





CM 

0 


CM 




logic symbol*^ 



fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54BCT2244, SN74BCT2244 

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


logic diagram (positive logic) schematic of each output 




1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


vcc 


GND 



OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. -0.5 V to 7 V 

Input voltage (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vcc 

Input clamp current. -30 mA 

Current into any output in the low state. 24 mA 

Operating free-air temperature range: SN54BCT2244 . -55°Cto125°C 

SN74BCT2244 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


'•'Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 
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SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D3057, SEPTEMBER 1988-REVISED OCTOBER 1990 


recommended operating conditions 



SN54BCT2244 

SN74BCT2244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

l|K Input clamp current 

-18 

-18 


•oh High-level output current 

-12 

-12 

mA 

Iql Low-level output current 

12 

12 


Ta Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free>air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT2244 

SN74BCT2244 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, || = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V 

•oh = -1 mA 

2.4 

2.4 

m 

•oh = - 12 mA 



VOL 

Vcc = 4.5 V 

•OL = 1 mA 


0.15 0.5 

V 

•OL = 12 mA 


0.35 0.8 

•l 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

|||^2Q||||||[| 

•IH 

Vcc = 5.5 V. V| = 2.7 V 

20 

20 


•IL 

Vcc = 5.5 V, V| = 0.5 V 

-1 

-1 

IBSEIH 

•OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

IIIIIIQIIIIII 

•OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-50 

-50 

mA 

•os* 

Vcc = 5.5 V, Vq = 0 

-100 -225 


mA 

•CCH 

Vcc = 5.5 V, Outputs open 

23 37 

23 37 

mA 

•CCL 

53 77 

53 77 

•ccz 

6.5 10 

6.5 10 

Ci 

Vcc = 5 V, V| = 2.5 V or 0.5 V 

6 

6 

pF 

Co 

Vcc = 5 V, Vq = 2.5 V or 0.5 V 

11 

11 


^All typical values are at Vqq = 5 V, = 25 °C. 

^ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Note 2) 





Vcc - 5 V. 


Vcc - 4.5 V to 5.5 V, 






Cl 

- 50 pF, 


Cl - 50 pF, 



PARAMETER 

FROM 

(INTPUT) 

TO 

(OUTPUT) 

R1 

R2 

Ta 

- 500 Q. 

- 500 0. 

- 25 °C 


R1 - 500 0, 

R2 - 500 Q, 

Ta - MIN to MAX 


UNIT 




'BCT2244 

SN54BCT2244 

SN74BCT2244 





MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 



A 

V 

0.5 

3 4.4 

0.5 

5.2 

0.5 

4.9 

ns 

fPHL 

M 

T 

1.6 

4.6 6.3 

1.6 

7.1 

1.6 

6.7 

IPZH 

G 


2.4 

6.1 7.7 

2.4 

9.1 

2.4 

8.7 

ns 

tpZL 


3.9 

7.6 9.4 

3.9 

10.8 

3.9 

10.4 

IPHZ 

G 

V 

1.7 

5.2 6.9 

1.7 

8.1 

1.7 

7.8 

ns 

tPLZ 

Y 

2.8 

6.5 8.3 

2.8 

10.9 

2.8 

9.8 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-29 




























I * State-oMhe-Art BiCMOS Design 
I Significantiy Reduces Iccz 

I * 3>State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015 

* Package Options Include Standard Plastic 
and Ceramic 300-mii DIPs 

description 

The ‘BCT2410 is a noninverting 11-bit buffer/line 
driver specifically designed to drive MOS DRAMs 
of up to 4 megabits. It is also suitable for use with 
wide data paths or buses carrying parity. The 
outputs, which are designed to source 1 mA and 
sink 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

The output-enable inputs G1 and G2 are routed 
internally to a two-ln^t AND gate with active-low 
inputs. When both G1 and G2 are low, the Y 
output^are active (high or low logic state). When 
either G1 or G2 is high, the Y outputs are in the 
high-impedance state. 

The multiple ground pins of the ‘BCT2410 reduce 
switching noise for more reliable system 
operation. 

The SN54BCT2410 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74BCT2410 is characterized for 
operation from 0°C to 70®C. 


SN54BCT2410, SN74BCT2410 
11-BIT MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

_D3530. JUNE 1990 


SN54BCT2410... JT PACKAGE 
SN74BCT2410... NT PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



TO 10 OTHER BUFFERS 


PRODUCT PREVIEW documents contain information on products In 
the formative or design phase of development Characteristic data and 
other specifications are design goals. Texas Instruments reserves the 
right to change or discontinue these products without notice. 


iNsn^vlNre 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


Copyright © 1990, Texas Instruments Incorporated 


10-30 


PRODUCT PREVIEW 




I * State-oMhe>Art BiCMOS Design 
I Significantiy Reduces Iccz 

I * 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

* ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015 

* Package Options include Standard Plastic 
and Ceramic 300-mil DIPS 

description 

The ‘BCT2411 is an inverting 11-bit buffer/line 
driver specifically designed to drive MOS DRAMs 
of up to 4 megabits. It is also suitable for use with 
wide data paths or buses carrying parity. The 
outputs, which are designed to source 1 mA and 
sink 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

The output-enable inputs G1 and G2 are routed 
internally to a two-input AND gate with active-low 
inputs. When both G1 and G2 are low, the Y 
outputs are active (high or low logic state) and 
reflect the inverse of the data at the A inputs. When 
either G1 or G2 is high, the Y outputs are in the 
high-impedance state. 

The multiple ground pins of the ‘BCT2411 reduce 
switching noise for more reliable system 
operation. 

The SN54BCT2411 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74BCT2411 is characterized for 
operation from 0°C to 70°C. 


SN54BCT2411, SN74BCT2411 
11-BIT MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

_D3531, JUNE 1990 


SN54BCT2411 ... JT PACKAGE 
SN74BCT2411 ... NT PACKAGE 
(TOP VIEW) 

A1[ 

1 

28 

] A6 

A2[ 

2 

27 

]A7 

A3[ 

3 

26 

] A8 

A4[ 

4 

25 

] A9 

A5[ 

5 

24 

] A10 

G1[ 

6 

23 

] All 

Vcci 

7 

22 

]GND 

GND[ 

8 

21 

]GND 

G2[ 

9 

20 

] Y11 

Y5[ 

10 

19 

] Y10 

Y4[ 

11 

18 

] Y9 

Y3[ 

12 

17 

] Y8 

Y2[ 

13 

16 

]Y7 

Y1[ 

14 

15 

] Y6 


logic diagram (positive logic) 



TO 10 OTHER BUFFERS 


PRODUCT PREVIEW documents contain Information on products in 
the formative or design phase of development Characteristic data and 
other specifications are design goals. Texas Instruments reserves the 
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SN54BCT2827B, SN74BCT2827B 
10-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

D2977, APRIL 1987-REVISED JULY 1990 


I * BiCMOS Design Substantially Reduces 
I 'ccz 

I • Output Ports Have Equivalent 25-Q 

Resistors, So No External Resistors Are 
Required 

* Specifically Designed to Drive MOS DRAMs 

* 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Data Flow-Thru Pinout (All inputs on 
Opposite Side from Outputs) 

• Power-Up High-Impedance State 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

* Package Options include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPS 

description 

These 10-bit buffers and bus drivers are 
specifically designed to drive the capacitive input 
characteristics of MOS DRAMs. They provide 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AN D gate with 
active-low inputs so if either G1 or G2 is high, all 
10 outputs are in the hIgh-Impedance state. The 
outputs are also in the high-impedance state 
during power-up and power-down conditions. The 
outputs remain In the high-impedance state while 
the device is powered down. 


SN54BCT2827B ... JT PACKAGE 
SN74BCT2827B ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54BCT2827B ... FK PACKAGE 
(TOP VIEW) 



NC-No internal connection 


The SN54BCT2827B Is characterized for operation over the full military temperature range of - 55®C to 125°C. 
The SN74BCT2827B is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

G1 G2 A 

Y 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

z 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54BCT2827B, SN74BCT2827B 
10-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

D2977, APRIL 1987-REVISED JULY 1990 

logic symbolt 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 

logic diagram (positive logic) 



Pin numbers shown are for DW, JT, and NT packages. 
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SN54BCT2827B, SN74BCT2827B 

10-BIT BUFFERS BUS/MOS MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 

D2977, APRIL 1987-REVISED JULY 1990__ 


schematic of each output 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5Vto7V 

Input voltage range (see Note 1) . - 0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state ... - 0.5 V to Vqq 

Input clamp current .-30 mA 

Current into any output in the low state: SN54BCT2827B. 24 mA 

SN74BCT2827B. 24 mA 

Operating free-air temperature range: SN54BCT2827B .- 55®C to 125°C 

SN74BCT2827B . 0°Cto70°C 

Storage temperature range ...- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative voltage rating may be exceeded if the Input clamp current rating is observed. 


recommended operating conditions 



SN54BCT2827B 

SN74BCT2827B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4-5 5 ^^5 

4.5 5 5.5 

V 

V|H High-level input voltage 

CM 

2 

V 

V|L Low-level input voltage 

o 

CO 

0.8 

V 

I|K Input clamp current 

-18 

-18 

mA 

Iqh High-level output current 

-1 

-1 

mA 

Iql Low-level output current 

12 



Ta Operating free-air temperature 

-55 125 

0 70 



PRODUCT PREVIEW information concerns products in the formative 
or design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right 
to change or discontinue these products without notice. 
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SN54BCT2827B, SN74BCT2827B 
10-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

_D2977, APRIL 1987-REVlSED JULY 1990 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 




SN54BCT2827B 

SN74BCT2827B 


MIN TYPt MAX 

MIN TYP+ MAX 

V|K 

Vcc = 4.5V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 Vto5.5V 

l0H = -1 mA 

VcC-2 

VcC-2 


VoL 

Vcc = 4.5 V 

lOL = 1 >TiA 

0.15 0.5 

0.15 0.5 

V 

•OL = "^2 mA 

0.35 0.8 

0.35 0.8 

fOZH 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, Vo = 0.5 V 

./S'" -20 

-20 

pA 

'OL(sink) 

Vcc = 4.5 V, Vo = 2 V 

50 ^ 

50 

mA 

l| 

Vcc = 5.5 V, V| = 5.5 V 


0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

liA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

^ -0.2 

-0.2 

mA 


Vcc = 5.5 V, Vi = 2.25 V 

CNJ 

1 

o 

CO 

I 

CO 

o 

I 

l\3 

mA 

'CCL 

Vcc = 5.5 V, Outputs open 

CD 

28 44 

mA 

•ccz 

Vcc = 5.5 V, Outputs open 

CD 

CO 

CO 

CD 

OO 

CO 

mA 

Ci 

Vcc = 5 V, V| = 2.5 V or 0.5 V 

5 

5 

PF 

Co 

8 

8 

PF 


t All typical values are at Vqq = 5 V, Ta = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iqs- 


switching characteristics (see Note 2) 





Vcc 

= 5V, 


Vcc = 4.5 V to 5.5 V, 






Cl = 

50 pF, 


Cl = 50 pF, 







R1 = 

500 Q, 


R1 = 500 Q, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R2=: 

ta = 

500 Q, 

25°C 


R2 = 500 Q, 

Ta = MIN to MAX§ 


UNIT 




’BCT2827B 

SN54BCT2827B 

SN74BCT2827B 





MIN 

typ 

MAX 

MIN MAX 

MIN 

MAX 


tPLH 



0.9 

3.6 

5.2 

0.9 ^ 6.6 

0.9 

6 

ns 

tPHL 

A 

Y 

2 

5.1 

7.2 

2 

2 

7.8 

tPZH 



2.8 

5.6 

8 


2.8 

10.7 


tPZL 

G 

Y 

5.6 

8.9 

11 

13.7 

5.6 

12.9 

ns 

fPHZ 

7i 

V 

3.2 

6.7 

9.3 

a^^2 11.8 

3.2 

10.9 


tPLZ 


Y 

2.7 

5.3 

7.1 

2.7 9.5 

2.7 

8.3 



§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condtions. 
NOTE 2: Load circuit and voltlage waveforms are shown in Section 1. 


PRODUCT PREVIEW information concerns products in the formative 
or design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right 
to change or discontinue these products without notice. 
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PRODUCT PREVIEW 


I * BiCMOS Design Substantially Reduces 
I 'ccz 

I * Output Ports Have Equivalent 25-Q 

Resistors, So No External Resistors Are 
Required 

* Specifically Designed to Drive MOS DRAMs 

* 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

* Data Flow-Thru Pinout (All Inputs on 
Opposite Side From Outputs) 

* Power-Up High-Impedance State 

* ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015 

* Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These 10-bit buffers and bus drivers are 
specifically designed to drive the capacitive input 
characteristics of MOS DRAMs. They provide 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so if either G1 or G2 is high, ail 
10 outputs are In the high-impedance state. The 
outputs are also in the high-impedance state 
during power-up and power-down conditions. The 
outputs remain in the high-impedance state while 
the device is powered down. 


SN54BCT2828B, SN74BCT2828B 
10-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE INVERTING OUTPUTS 

D3635, SEPTEMBER 1990 

SN54BCT2828B ... JT PACKAGE 
SN74BCT2828B ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54BCT2828B ... FK PACKAGE 
(TOP VIEW) 



NC-No internal connection 


The SN54BCT2828B is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74BCT2828B is characterized for operation from 0®C to 70°C. 


FUNCTION TABLE 



PRODUCT PREVIEW documents contain InformaUon on products in the 
formative or design phase of development CharacterisNc data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54BCT2828B, SN74BCT2828B 
10-BIT BUFFERS BUS/MOS MEMORY DRIVERS 
WITH 3-STATE INVERTING OUTPUTS 

____ D3635, SEPTEMBER 1990 

logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages, 

logic diagram (positive logic) 



Pin numbers shown are for DW, JT, and NT packages. 
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PRODUCT PREVIEW 


SN54BCT2828B, SN74BCT2828B 
10-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE INVERTING OUTPUTS 

D3635. SEPTEMBER 1990 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . - 0.5 V to 7 V 

Input voltage range (see Note 1) . .. - 0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state . - 0.5 V to 5.5 V 

Voltage applied to any output in the high state . - 0.5 V to Vqq 

Input clamp current .-30 mA 

Current Into any output in the low state . 24 mA 

Operating free-air temperature range: SN54BCT2828B .- 55°C to 125°C 

SN74BCT2828B . 0°C to 70°C 

Storage temperature range ...- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative voltage ratings may be exceeded if the input clamp current ratings is observed. 


recommended operating conditions 
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SN54BCT2828B, SN74BCT2828B 
10-BIT BUFFERS BUS/MOS MEMORY DRIVERS 
WITH 3-STATE INVERTING OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT2828B 

SN74BCT2828B 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V. l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V 

IOH=- 1 

Vcc~^ 

vcc"2 

V 

VOL 

Vcc = 4.5 V 

lOL = 1 fTiA 

0.15 0.5 

0.15 0.5 

V 

lOL = 12 mA 

0.35 0.8 

0.35 0.8 

IQZH 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, Vo = 0.5 V 

-20 

-20 

|iA 

lOL(sink) 

Vcc = 4.5 V. Vo = 2 V 

50 

50 

mA 

l| 

Vcc = 5.5 V, Vo = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V. V| = 2.7 V 

20 

20 

nA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-0.2 

-0.2 

mA 

'o* 

Vcc = 5.5 V, V) = 2.25 V 

-30 -112 

CM 

1 

o 

CO 

1 

mA 

'CCL 

Vcc = 5.5 V, Outputs open 

28 

28 

mA 

'ccz 

Vcc = 5.5 V, Outputs open 

3.5 

3.5 

mA 

Ci 

Vcc = 5 V, V| = 2.5 V or 0.5 V 

5 

5 

PF 

Co 

8 

8 

PF 


t All typical values are at Vcc = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iqs- 
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• Members of the Texas Instruments SCOPE™ 
Family of Testability Products 

Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Control Operation of up to Six Parallel 
Target Scan Paths 

• Each Include Four Bidirectional Event Pins 
for Additionai Test Capabiiity 

• Accommodate Delay to Target of up to 31 
Clock Cycles 

• 30-MHz Operation 

• Execute Instructions for up to 2^2 Clock 
Cycles 

• Scan Data up to 2^2 Bits in Length 

• Inputs are TTL-Voltage Compatible 

• Compatible With Tl’s ASSET™ (Automated 
System Support for Emulation and Test) 

• VLSI Devices, Each Containing Over 34,000 
Transistors 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jnm Process 

• Packaged in 44-pin Plastic and Ceramic 
Leaded Chip Carriers 


SN54ACT8990 ... FJ PACKAGE 
SN74ACT8990 ... FN PACKAGE 
(TOP VIEW) 

K) (N O 

-. (/) to (O to 
q: cm oi ix: oi a , 




a o o a 
< < < < 


• L- T TZIU ' 
5 4 3 


5 Sli|g|g|||^ 

2 1 44 43 42 41 40 


DATAO 

]7 

39[ 

DATA1 

]8 

38[ 

DATA2 

]9 

37C 

DATA3 

]10 

36C 

DATA4 

]11 

35[ 

GND 

]12 

34: 

^CC 

:t3 

33: 

DATA5 

]14 

32: 

DATA6 

]15 

3i: 

DATA? 

]16 

30: 

DATA8 

D17 

29: 


i 19 20 21 

injn.n. 


22 23 24 25 26 27 28 

f-ii-i r-i i-ii-ii-i m 


TMS5/EVNT3 

TMS4/EVNT2 

TMS3/EVNT1 

TMS2/EVNT0 

Vcc 

GND 

TMS1 

TMSO 

TOO 

TCKO 

TCKI 


< I? 


description 

The ’ACT8990 is a member of Texas Instruments SCOPE™ testability 1C family. This family of components 
facilitates testing of complex circuit board assemblies. 

The ’ACT8990 test bus controller (TBC) is designed to control the operation of an IEEE Standard 1149.1 
(JTAG) scan test path by taking input from a host and generating the proper signals to Interface with the 
target device(s). The target(s) can be moved from any stable state to another stable state, loaded with 
instructions, and resulting test data scanned out to be read by the host. Four EVENT pins are provided to 
allow real-time interaction between the ACT8990 and its target(s). The EVENT pins can be configured to 
generate interrupt requests when some user-definable condition is present. 

A 32-blt counter can be preset to allow a predetermined number of clock cycles or instruction executions 
to occur and can be programmed to set an interrupt flag when it reaches a count of zero. 

Two 16-bit serial buffers (read and write) are implemented for the host interface. 

The SN54ACT8990 is characterized for operation over the full military temperature range of — 55“C to 
125“C. The SN74ACT8990 is characterized for operation from O^C to 70°C. 


SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated, 


PRODUCT PREVIEW documents contain Information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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description (continued) 

The ’ACT8990 implements all the low-level functions, enabling the host to use higher-level abstraction 
such as: 

-States of IEEE Standard 1149.1 for control. 

-Variables indicating command finish, buffer full or empty for status. 

- Strings and buffers for data. 

The target Interface may connect without external logic to: 

-Six parallel chains of IEEE Standard 1149.1 targets, each with Its own se parate TMS signal. The 
parallel chains share one or two TDI signals, one TDO signal, and one TRST signal and TCK signal. 

- Fanout devices that support many targets requiring two separate TMS signals for target selection and 
target control. 

- Local targets (on-board the ’ACT8990) with one TDI input and remote targets with the other TDI input. 

The target Interface has four event detectors and two 16-bit event counters to support asynchronous 
functions. The ’ACT8990 can connect to the target via a retimed link with up to 31 bits of delay. This may 
be required when the clock rate is high and either the target is at a distance or the link involves fanout or 
buffer/driver devices. The ’ACT8990 operates with a clock period down to 33 ns (>30 MHz) over the 
commercial temperature range of 0® to 70®. 

The host interface has a 16-bit data bus. The critical host interface timing Is Independent of the clock 
period. 

The major functions of the ’ACT8990 are controlled by specific commands: 

-The STATE command controls the target Interface and target state diagrams. It can change the state 
to any stable state. 

-The EXECUTE command causes the target to execute instructions that have been shifted into It. It 
uses the Run-Test/Idle state. It can execute instructions for a fixed time or until an event occurs. 

-The SCAN command circulates data among targets and transfers data between the ’ACT8990 and 
targets. It uses the Shift-IR or ShIft-DR states. It uses the read and write buffers, which can each hold 
two 16-bit data words. 
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State diagram description 

The ’ACT8990 controls 1149.1 targets by generating and accepting TMS, TDO and TDI signals 
compatible with the IEEE Standard 1149.1 state diagram shown In Figure 1. There are six stable states 
(indicated by a looping arrow) and ten unstable states (indicated by two exiting arrows) In the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 

There are two main paths through the state diagram: one to manipulate a data register and one to 
manipulate the instruction register. Only one register should be manipulated at a time. 

Test-Logic-Reset 

In this state, the test logic Is inactive, and an internal reset signal Is applied to all registers in the device. 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The 
TMS pin has an Internal pullup that forces It to a high level if left unconnected or if a board defect causes 
It to be open-circuited. 

Run-Test/idle 

The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 

Select-DR-Scan, Select-IR-Scan 

No specific function Is performed in these states, and the TAP exits either of them on the next TCK cycle. 

Capture-DR 

The selected data register Is placed in the scan path (i.e., between TDI and TDO). Depending on the 
current instruction, data may or may not be loaded or captured by that register on the rising edge of TCK, 
causing the TAP state to change. 

Shift-DR 

In this state, data is serially shifted through the selected data register, from TDI to TDO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to Shift- 
DR). 

On the falling edge of TCK in Shift-DR, TDO goes from the high-impedance state to the active state. If the 
TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO enables to 
the level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset state 
since the last scan operation, TDO enables to a low level. 

Exit1-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exiti -DR or Exit2-DR without recapturing the data register. TDO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exiti-DR. 

Pause-DR 

The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this state only. 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-7 


PRODUCT PREVIEW 


PRODUCT PREVIEW 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


D3610, JULY 1990—T10288 


State diagram description (continued) 

Capture<IR 

The instruction register is preloaded with the IR status word and placed in the scan path. 

Shift-IR 

In this state, data is serially shifted through the instruction register, from TDI to TDO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle In which the TAP changes from Capture-IR to Shift-IR or from Exlt2-IR to ShIft-IR). 
On the falling edge of TCK in Shift-IR, TDO goes from the hIgh-Impedance state to the active state. 

Exitl-IR, Exit2-IR 

These are temporary states used to end the shifting process. It Is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. TDO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to Exitl- 
IR. 

Pause-IR 

The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

The latches shadowing the instruction register are updated with the new instruction. 

terminal descriptions 

The signal pins on the ’ACT8990 (Terminal Function Table) are separated into two main categories: host 
interface and target Interface. 

host interface terminals 
DATA15-0 

These bidirectional pins form the 16-bit interface between the host and the controller. Information is 
written to and read from the registers via the DATA15-0 pins. 

ADRS4-0 

The address pins are used to select the register to be written to or read from. 

RD _ 

RD Is the strobe for reading data from a selected register. When low, RD acts as the output enable for 
the DATA15-0 bus. 

Wr 

WR is the strobe for writing data to a selected register. 

INT 

This output has high-impedance capability and Is used to output an Interrupt signal to the host. 

RDY 

RDY is asserted low during recovery time from a read or write operation or when certain accesses to the 
’ACT8990 are not allowed. 

TROT _ 

A software reset occurs when TRST Is asserted low. 

TOFF _ 

All I/O and output pins are In the high-impedance state when TOFF Is low. 
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terminal descriptions (continued) 
target interface terminals 
TDI1-0 

The test data in pins are the serial input pins for shifting test data from the target(s) into the ’ACT8990. 

TOO 

The test data out pin is the serial output from the ’ACT8990. 

TMS1-0 

The test mode selects are used to interface the TBC to target(s) and direct them through their states. 

TCKI 

Operation of the ’ACT8990 is synchronous to the TCKI input. 

TCKO 

Test clock out is the buffered TCKI signal and is distributed to the target(s). 

EVNT3-0/TMS5-2 

These pins are configurable to act as event pins or test-mode-select pins. As event pins, they can be set 
to output interrupt flags based on user-definable input conditions. As test-mode-select pins, they can 
control up to four additional scan paths. 


TERMINAL FUNCTIONS 


SIGNAL 

GROUP 

TYPE 

DESCRIPTION 

DATA15-0 


I/O 

Data Bus 

ADRS4-0 


Input 

Address Bus 

RD 

Host Interface 

Input 

Read Strobe 

WR 

Input 

Write Strobe 

RDY 


Output 

Ready 

INT 


Output 

Interrupt 

TMS1-0 


Output 

Test Mode Select 

EVNT3-0/TMS5-2 


I/O 

Event Pins/TMS 

TOO 


Output 

Test Data Out 

TCKO 

Target Interface 

Output 

Test Clock Out 

TCKI 

Input 

Test Clock In 

TDI1-0 


Input 

Test Data In 

Toff 


Input 

Test Off 

TW 


Input 

Test Reset 

Vcc 

Power 


5 V Power 

GND 


Ground 


terms 

JTAG 

The Joint Test Action Group is the originator of IEEE Standard 1149.1. 

SCOPE 

System Controllability and Observability Partitioning Environment. This is the family name for Texas 
Instruments testability products. 

host 

The device directing the activity of the ’ACT8990 (processor-based system), typically a personal computer 
or other workstation. 


Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-9 


PRODUCT PREVIEW 





PRODUCT PREVIEW 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


D3610, JULY 1990—TI0288 


terms (continued) 
target 

One or more devices controlled by the ’ACT8990 through its target interface. The target(s) must be IEEE 
Standard 1149.1 -compatible. 

fanout device 

This is a device that allows the ’ACT8990 to control many parallel targets. 

clock 

The system test clock used by the controller and its target(s). The clock is input on TCKI and output on 
TCKO. 

off and on 

Output and bidirectional buffers are considered “off” when in a high-impedance state and “on” when in 
the active state and able to output a logic high or low level. 

direct link 

This is a connection between the ’ACT8990 and targets that involves delaying the target interface signals 
by less than one clock period. It can either be a “pin-to-pin” connection or a connection via “buffer/ 
driver” devices. 

retimed link 

This is a connection between the ’ACT8990 and targets that involves delaying the target interface signals 
by one or more clock periods. It typically involves flip-flops distributed along a cable, within a fanout 
device, or on a board. 

major command 

Selected through the major command register, major commands Instruct the controller to perform 
operations on the target(s) such as scan, state change, or the execution of an Instruction. Major 
commands typically take many clock cycles to complete. There are three major commands: STATE, 
EXECUTE, and SCAN. 

dead and alive 

Major commands are dead, and the alive status bit (statust register bit 15) is zero when the state 
machine Implementing It is inactive. They are alive, and the alive status bit is one when the state machine 
is active. 

awake and asleep 

Alive major commands may be in one of two conditions. If awake, the awake status bit (statusi register 
bit 14) Is one and the command actively performs Its functions or ends. Otherwise, It Is asleep, and the 
awake status bit is zero. 

begin, suspend, resume, and end 

Major commands begin when they become alive, suspend when they become asleep, resume when they 
become awake, and end when they go to the end state. 

finish 

Major commands finish when they become dead after reaching the end state and setting the finish flag. 

minor command 

Selected through the minor command register, minor commands instruct the controller to perform some 
functions within itself, such as SET, RESET, CLEAR or initiate a major command. Minor commands 
typically take few clock cycles to complete. 
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terms (continued) 

null registers and null bits 

These are registers and bits where no logic is implemented. Writes to them are ignored, and reads from 
them return zeroes. 

sequence acceptor 

The sequence acceptor accepts inputs from the TDI1-0 pins and link delay register and decodes them to 
determine which state is being returned from direct and retimed links. 

link delay register 

The link delay register uses the mode-source signal from the generator to produce a delayed-mode- 
source signal for the sequence acceptor. It models the delay In a direct or retimed link. 

sequence generator 

The sequence generator generates outputs on the TDO and TMS5-0 pins and to the link delay register to 
control the target state. 

passing zero 

A counter passes zero when it is operated at the all-zeroes value. Its value changes to all ones (if It 
decrements) or is updated (If it reloads). Other actions may also occur. 

recirculate data 

Data that was previously received from the target and is sent back by the shifter-FIFO. 

overwrite data 

Data sent to the target from the write buffer to replace data previously received from the target. 

operation 

clock 

The timing of most of the ’ACT8990 functions is synchronous to the clock signal (TCKl). This signal is 
output on the test clock output (TCKO) to provide a signal that has undergone delays due to output 
buffers similar to those of the target interface outputs. TCKO may also be set to one, zero, or the high- 
impedance state by the clock format, clock data, and clock off bits In the controls register. 

reset 

The two methods of initializing the ’ACT8990 are hardware reset and software reset. The reset timing is 
detailed in Figure 2. 

Asserting the active-low TRST input causes a hardware reset that initializes the output and bidirectional 
pins: 

-DATA15-0, IFTf, RDY, and TMS5-2/EVENT 3-0 take on the high-impedance state. 

-TDO and TMS1-0 output the logic high level. 

-TCKO outputs the clock. 

The effects of TRST on DATA15-0, HTT, RDY and EVENT3-0 are immediate and asynchronous to the 
clock, while Its effects on TMS1 -0, TDO and TCKO are synch ronous , occurring a few periods after TRST 
goes low. This means that during the initial powe r-on re set by TRST, these four signals are undefined for 
a few clock periods but, during later assertions of TRST, the changes on these pins are synchronous. 

Taking TRST high causes hardware reset to end and software reset to begin. Note that if TOFF and 
TRST are both asserted, then all output and bidirectional pins are in the high-impedance state. 
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operation (continued) 

A software reset occurs automatically after the hardware reset ends or when a RESET command is 
written to the minor command register. It initializes ail internal logic as well as the output and bidirectional 
pins synchronously to the clock: 

“The Wr and RDY pins output the logic high level. 

-The TMS5-2 and EVENT3-0 pins take on the high-impedance state. 

-The TDO and TMS1-0 pins output the logic high level. 

-The TCKO pin outputs the clock. 

-The major commands become dead. 

-The data buffers and shifter-FlFO are emptied. 

-Counterl, counter20 and counter21 bits are all set to zero. 

-The host interface register bits are all set to zero. 

Hardware reset re quires up to 5 clock periods after TRST is taken high. Software reset requires up to 8 
clock periods after TRST is taken high or up to 8.5 clock periods after the rising edge of WR. 

TRST 


DATA15-0 


INT 


RDY 


TMS5-2/EVENT3-0 


TMS1-0,TDO 


"cp" Is the clock period. 

"X" is a value to be determined. 

FIGURE 2. RESET TIMING DIAGRAM 
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architecture 

The ’ACT8990 is constructed internally from six logic blocks, thirty-eight I/O buffers, and separate 16-bit 
read-data and write-data buses. This is summarized in the functional block diagram. 

host interface 

The host interface is constructed from the host block shown in Figure 3. The host block is the host- 
interface data-transfer and control logic. It also holds the hardware and software reset logic. Its four 
sections are: 

- The data bus logic: transfers data between the data bus pins and the independent internal 16-bit read 
and write data buses. 

-The address and access logic: operates during accesses by the host. It synchronizes the host si gnals 
to the clock, selects the registers to be accessed and controls the data bus logic and asserts RDY 
during the recovery time. 

-The Interrupt logic: asserts the InT pin based on the interrupt flag and enable signals. 

-The reset logic: gene rates asynchronous and synchronous reset control signals in response to the 
assertion of the TRST pin or writing RESET commands. 



One Host Block 


FIGURE 3. HOST INTERFACE 
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architecture (continued) 

interrupts via the host interface 

The ’ACT8990 asserts I NT to make an interrupt request to the host when matching flag status bits and 
enable control bits are set. The flags are set by the ’ACT8990 when specific events occur. They are set or 
cleared by the host, either Individually by SET or CLEAR commands or all at once by a RESET command. 
The enable bits are used by the host to select which flags may generate interrupt requests. 

accesses via the host interface 

The host asserts WR or RD to write or read registers via the host Interface. The host interface logic is 
designed so that the assertion of WR and RD can be asynchronous to the clock. The write and read 
timing is detailed in Figures 4 and 6. 

WR Is the strobe for the DATA15-0 and ADRS4-0 pins, which are sampled on its rising edge. Their 
setup and hold times are relative to this edge. The sampled address and data are synchronous to the 
clock and used to load the selected register. 

TO is the output enable for the DATA15-0 pins. The setup and hold times for TO and ADRS4-0 are 
relative to the time at which the host samples DATA15-0. 

Toy is asserted during the recovery time following the rising edge of TO or WR. 

recovery time _ 

The host must not access registers during the recovery time in which RDY is asserted. This occurs when 
internal control signals are generated that require several clock periods to become synchronous to the 
clock and complete their operations. The recovery time rules are: 

-Writes are ignored while a write is completing and reads give invalid data while a write to the same 
address is completing. This requires up to 3.5 clock periods from the rising edge of WR to Its next 
rising edge or to the falling edge of RD. 

- Reads from the status and capture registers give invalid data while a minor commandjs completing. 
This requires up to 4.5 clock periods from the rising edge of WR to the falling edge of RD. 

- Reads from the read buffer register give invalid data while a previous read is completing. This requires 
up to 4.5 clock periods from the rising edge of RD to its next falling edge. 

-Writes are ignored and reads give invalid data during a software reset initiated by a RESET command. 
This requires up to 8.5 clock periods from the rising edge of WR to its next rising edge or to the falling 
edge of RD. 

-Writes ar e igno red and reads give invalid data during hardware and soft ware r esets initiated by 
asserting TRST. This requires up to 6.5 clock periods from the rising edge of TRST to the rising edge 
of WR or the falling edge of RD. 

These rules may be met: 

- Explicitly by the host software spacing accesses or polling RDY. 

- Implicitly by the host hardware using RDY to delay later accesses until the recovery time Is ended. 

RDY Is asserted asynchronously when TRST Is taken high or on the rising edge of TO or WR, then later 
negated after a rising edge of the clock. 
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ADRS4-0 


DATA15-0 


WR 


RDY 


• 10 ns min' 


wild addr.ss 


‘ 10 ns min' 


-2 ns min— 


v— it;— V 

yi\—__—A. 


“2 ns min - 


^^ 


\_J_/ 

'0 ns min '20 ns max « 




- see Note 1 below - 


recovery time for 
previous operations 


recovery time 
of this write 


FIGURE 4. HOST WRITE TIMING DIAGRAM 


NOTE 1: 

Register recovery time is 3.5 cp+30 ns max. 

Minor command recovery time is 4.5 cp+30 ns max. 
Software reset recovery time is 8.5 cp+ 30 ns max. 
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recovery time for recovery time of this 

previous operations "cp" Is the clock period. read If from read buffer 

"X" Is a value to be determined. 

FIGURE 5. HOST READ TIMING DIAGRAM 

register set 

The ’ACT8990 has five address inputs (ADRS4-0) to select any one of the twenty-four 16-blt registers. 
When ADRS4-0 has values 00000-10111, the host is able to access a register via DATA15-0. When 
ADRS4-0 has values 11000-11111, then writes are ignored and all zeroes are read. 

The 24 registers are listed In Table 3. For the convenience of the host, functions are partitioned as control 
and status, then arranged on byte boundaries to minimize the register space. Some register bits contain 
functions used only during manufacturing test. 

The design of null registers and null bits Is such that writing to them has no effect and reading from them 
obtains all zeroes. 

control and status functions 

The host configures the ’ACT8990 by writing to the control and update registers before, during, or after 
commands. These registers can be freely accessed by the host as their bits are not altered by the 
’ACT8990. 

The host examines the ’ACT8990 by reading the status and capture registers. Before reading them, the 
host must first write an OPERATE2 command to capture Information in the status and capture registers. 
These register bits then indicate the ’ACT8990 state at the time of the command. The reason for this is 
that the reading of these registers Is asynchronous to the changes In the ’ACT8990 internal flags and 
signals which occur every clock period. Thus the flags and signals cannot be read directly. The 
OPERATE2 command logic captures the values of the flags and signals In the clock period In which it 
executes. 
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register set (continued) 
minor commands 

Minor commands are begun by the host when it writes to the minor command register. They instruct the 
con trolle r to perform some functions within itself. These commands require only a few clock periods and 
the RDY pin is asserted while they are alive. The minor commands are as follows: 

-The CLEARO/1 and SETO/1 commands modify selected interrupt flags. 

-The OPERATED/1 commands affect the operation of major commands. 

-The OPERATE2 command operates functions related to the status registers and counters. 

-The RESET command resets selected functions or the entire ’ACT8990. 

major commands 

Major commands are selected by the value in the major command register. They instruct the controller to 
perform operations on the target(s). They are begun by the host when an OPERATED/1 command is 
written to the minor command register or, if the major command is the EXECUTE command, it may be 
begun by an event detection. The major commands may require many clock periods. They affect the 
awake and alive status bits (statusi register bits 14 and 15). When they finish, the finish flag (statusD 
register bit 15) is set and an interrupt may occur. 

The STATE command controls the target state without performing any other explicit action. It can change 
the state from its current stable state to any stable state. It is used to implement: 

-Exiting and entering the Test-Logic-Reset state. 

- Additional state changes between other EXECUTE and SCAN commands. 

- Context switches between parallel targets. 

- Context switches between the data and control paths of a fanout expander. 

The EXECUTE command makes the target execute instructions that have been shifted into it. It uses the 
Run-Test/Idle state. The instructions may be executed for up to 2^2 clock periods. They can be executed 
for a fixed time or until an event occurs. Their execute times may also be benchmarked. 

The SCAN command circulates data among targets and transfers data between the ’ACT899D and 
targets. It uses the ShIft-IR or Shift-DR states. The data may be up to 2^2 bits long. During these 
operations, the read and write buffers can each hold up to two 16-blt words of data at a time. 

counter 1 

This synchronous 32-bit counter Is used to count the number of execute states sent by EXECUTE 
commands and data bits shifted by SCAN commands. It is configured by the bits in the controls register 
and can be used independently of the commands. 

The counterl update registers and the capture registers load and store this counter. The host writes Initial 
values to the update registers and reads current and final values from the capture registers. Reset fills 
counterl and Its update and capture registers with zeroes. 

Counterl can be loaded from the update register: 

- By an OPERATE2 command, usually before EXECUTE and SCAN commands. 

-When it passes zero, if the counterl reload control bit Is set. 

Counterl can be stored to the capture registers by an OPERATE2 command, usually during and after 
EXECUTE and SCAN commands. 
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register set (continued) 

Counterl is operated: 

- By an OPERATE2 command. 

- By a SCAN command sending scan states. 

-As decided by the counterl operate control bits: 

- Not at all. 

-When sending execute states during an EXECUTE command. 

-Throughout an EXECUTE command, 

-When a selected event detector detects an event on an EVENT pin directly or via counter20/21. 

- When a low level occurs on a selected EVENT pin. 

-When a high level occurs on a selected EVENT pin. 

The effects of counterl when passing zero are: 

-SCAN commands are ended. The counterl scan flag is sent and an interrupt may occur. 

- EXECUTE commands are either not affected, suspended or ended as decided by the counterl pause 
and end control bits. The counterl execute flag is set and an interrupt may occur. 

- If neither a SCAN nor EXECUTE command is alive, the counterl execute flag is set and an interrupt 
may occur. 

When an EXECUTE or SCAN command ends or aborts, the difference between the initial value written to 
the counterl update registers and final value read from the capture registers is the number of execute 
states sent or data bits shifted. A later command may complete the actions of this command if the 
counter is not loaded again. 

data buffers and shifter-FlFO 

The target’s data and Instruction registers are operated on as a number of modules each containing a 
string of data. These strings are accessed with one or more SCAN commands that operate the data 
buffer and shlfter-FlFO functions of the ’ACT8990. The data buffers and shifter-FlFO are configured by 
the values of the bits in the control4 register. These functions are shown in Figure 9. 

On the host interface, these strings are handled as parallel data by the data buffers. On the target 
interface, the strings are handled as serial data by the shifter-FIFO. The data buffers and shIfter-FlFO are 
loaded and stored by the transfer functions that are described in the next section. 

The write buffer is accessed via the write buffer register. It Is used by the SCAN commands to pass data 
to TOO. The read buffer is accessed via the read buffer register. It is used by the SCAN commands to 
store data from TDI via the shifter-FIFO. Reset empties the data buffers. 

The data buffers can each hold up to two 16-bit words of data. Their status is Indicated by the write empty 
inverted, read full, write OK inverted and read OK status bits. These data buffers and their status bits are 
operational at all times. Thus, the write buffer can be written to before a SCAN command begins and the 
read buffer can be read from after a SCAN command finishes. 

When the write buffer1-0 control bits are 00, 01, or 10, the write buffer Is unused. This reduces writes on 
the host Interface as the send data Is not taken from the buffer. Instead, send data Is either ail zeroes, ail 
ones, or recirculate data (data received from the target by the shifter-FIFO). Options 00 and 01 provide an 
efficient way of sending the BYPASS and EXTEST instructions. Option 10 provides an efficient way of 
bypassing strings that are of no interest. In option 11, the write buffer holds data that the host writes. 

On the target interface, the target data and instruction registers are in series with the shifter-FIFO. The 
shifter-FIFO Is an extra module containing a null string. This module is positioned such that SCAN 
commands operate on it first before the target strings. An extra SCAN command may bypass this null 
string by recirculating It before other SCAN commands access all the strings. Reset fills the shifter-FIFO 
and its null string with ones. These features of the architecture are shown in Figure 6. 
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register set (continued) 

The shifter-FlFO provides serial-to-parallel conversion and compensates for the delay that occurs to 
returned data when a retimed link connects the ’ACT8990 and targets. If allows SCAN commands to scan 
continuously without sleeping even though there is a delay between the sending of data bits on TDO and 
the return of matching data bits on TDI. The length of the shifter-FlFO sets the upper limit on the length 
of the retimed links for continuous scanning. The shifter-FlFO can be configured as 16 or 32 bits long by 
the serial length control bit. 



1149.1 

Target 

Device 


1149.1 

Target 

Device 


Test Bus 
Controller 


FIGURE 6. SCAN PATH OF THE TEST BUS CONTROLLER AND TARGET(S) 


transfer functions 

The strings of data in the shifter-FlFO, the target data and Instruction registers may represent arithmetic 
quantities. In this case, the format of the strings may be interpreted as LSB first (least significant bit 
nearest TDO) or MSB first (most significant bit nearest TDO). These features of the architecture are 
shown in Figure 7. 

The transfer functions convert data between the two serial formats used by the target data and instruction 
registers and the one parallel format used by the host. They are configured by the values of the bits in the 
control4 register. Physically, the transfer functions manipulate the bits in strings as they are passed from 
the serial-FlFO to the read buffer and from the write buffer to TDO. These functions are shown in Figures 
6 and 9. 
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transfer functions (continued) 

In the data buffers, bits 15 and 0 always represent the most and least significant bits in the word, 
respectively. The data buffers may hold whole words of 16 bits or partial words of less than 16 bits. When 
the read buffer holds a partial word, the upper bits that are not part of it are zero. When the write buffer 
holds a partial word, the upper bits that are not part of It are Ignored. 

The transfer format control bit (bit 11 of the controW register) configures the transfer functions for 
operation with LSB-first or MSB-first strings: 

- LSB-first format strings are passed between the host and target least significant word and bit first. Bit 
0 of whole and partial words in the data buffers is sent and received first. The last word passed 
through the data buffers may be a partial word if the string Is not a word multiple. In the target, the bit 
nearest TDO is considered the least-significant bit. 

- MSB-first format strings are passed between the host and target most significant word and bit first. Bit 
15 of whole words and a lower bit of partial words In the data buffers is sent and received first. The 
first word passed through the data buffers may be a partial word if the string is not a word multiple. In 
the target, the bit nearest TDO Is considered the most-significant bit. 

The value of the transfer format bit has no direct effect on data in the data buffers or shifter-FIFO. It only 
affects the formatting of data when It is loaded or stored. If different modules in the target contain data in 
different formats, they can be accessed by separate SCAN commands and the transfer format switched 
between commands. 


LSB Format 53-Bit String of Partial 
and Whole Words in a 
Target Device 



MSB Format 53-Bit String of Partial 
and Whole Words in a 
Target Device 


FIGURE 7. FORMAT OF STRINGS IN TARGET DEVICES AND THE HOST MEMORY 
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target Interface 

The target interface is constructed from the sequencer block and the event block shown in Figures 8 
through 10. They are detailed below: 

The sequencer block Is the target Interface state machine. It is used by the major commands and has four 
sections: 

-The requested state logic uses signals from the command blocks (command decode logic and major 
command state machines) to request that the sequence generator hold or change Its state. 

-The sequence generator is directed by the requested state logic to generate sequences on TMS5-0, 
output data on TDO, and generate the target interface states-0 status bits on status2 register. 

-The link delay logic generates a delayed-mode source for use by the sequence acceptor, from the 
mode source in the sequence generator, that matches the returned signals from the link delay logic. 

-The sequence acceptor accepts data In source (DIS) and delayed mode source (DMS) signals and 
uses them to decide what state Is being returned. It inputs data from the TDI1-0 input to the serial 
block (shifter-FlFO) (Figure 9). It indicates to the command block (Figure 10) (command state 
machines, counter control and status logic, and serial control and status logic) when temporary, scan, 
and execute states are being returned. 

The event block (Figure 11) is used by the EXECUTE commands. It has three sections: 

-The four event detectors are used for synchronization, masking, edge, and level detection logic for the 
EVENT pins and counter20/21. They output event detect flags for the command block (Figure 10) 
(command state machines and status logic). 

-The event counter logic is the counter2 update registers (counter20 and counter21) and their control 
logic. 

-The event input/output logic turns the output buffers on or off and outputs a value based on the 
countrolS register event on and event data control bits. It inputs values to the statusi register event 
level status bits. 
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This logic is the sequencer block. 



Target 

Interface 

Pins 


"MS” is the mode source signal. 

"DMS" Is the delayed-mode source signal. 
"DOS" is the data-out source signal. 

"DIS" is the data-in source signal. 


FIGURE 8. SEQUENCE BLOCK 
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FIGURE 9. SERIAL BLOCK 
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This logic is part of the event block. 

FIGURE 11. EVENT DETECTORS AND COUNTERS 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 





PRODUCT PREVIEW 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


D3610, JULY 1990—TI0288 



The Latches Retime the Outputs 
to the falling edge of the Clock 

This logic is part of the event block. 

FIGURE 12. EVENT INPUT AND OUTPUT LOGIC 


control functions 

The control logic for the majority of the commands included in the ’ACT8990 is in the command and 
counter blocks (Figure 10). The command block has six sections: 

-The command decode logic holds the major command opcodes while the commands are executed. It 
also selects which state machine to activate. 

-The major command state machines are state machines for the STATE, EXECUTE and SCAN 
commands. 
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control functions (continued) 

-The minor command logic generates control signals based on minor commands. 

-The counter control and status logic outputs control signals and inputs status signals for the counter 
block. 

-The serial control and status logic outputs control signals and Inputs status signals for the serial block 
(Figure 9). 

-The status logic consists of the interrupt flags and status2-0 registers. 

The counter block is the counter used by the major commands. It has three sections: 

-The counterl logic consists of the counterl update registers, counterl, and the capture registers. 
Signals from the command block (counter control and status logic) update and operate this counter 
during SCAN and EXECUTE commands. 

-The LSB counter logic is two internal 4-bit counters that track the count of the least-significant bits of 
data sent and received during SCAN commands. 

-The outstanding bit counter is an Internal 6-bit counter that tracks the difference in the number of bits 
sent and returned during SCAN commands and temporary states sent and returned during STATE and 
EXECUTE commands. 

data transfer functions 

The data transfer logic for the SCAN command is in the serial block (see Figure 9). The serial block 
consists of the data buffers, shifter-FlFO, and transfer functions required by the SCAN commands. It has 
three sections: 

-The data buffers are the read and write buffers that are each 16-blts wide and two levels deep. They 
are used to read recirculate data and write overwrite data during SCAN commands. 

-The Shifter-FlFO is a 16/32 bit shifter and 16/32-to-1 multiplexer that operates as a shlfter-FlFO to 
send recirculate data. 

-The transfer functions are a 16-to-1 multiplexer that provides the write transfer function and a partial 
barrel shifter and mask logic that provides the read transfer function. 

target interface configuration 

The reset value of the target interface is the same whether the device is in IEEE Standard 1149.1 mode 
or Tl internal manufacturing test mode. After reset, the control registers configure the ’ACT8990 for 
immediate operation via the TMS1 -0 pins. Changes to register values to alter the configuration should be 
made before major commands are executed. The register bits of concern are: 

- If the machine formatl -0 bits of the controls register are 00, the target interface state machines are 
formatted for IEEE Standard 1149.1 operation. When 01, 10 or 11 they are configured for Tl Internal 
manufacturing test. 

-If the out formatl-0 bits of the controls register are 00, the target interface pins are formatted for 
IEEE Standard 1149.1 operation. When 01, 10 or 11 they are configured for Tl internal manufacturing 
test. 

-If the mode format53, 42, 31 and 20 bits of the controls register are 1, the matching TMS/EVENT pin 
outputs TMS signals. When 0, the pin inputs or outputs EVENT signals. 

target interface internal signals 

The ’ACT8990 has several important internal signals (Figure 8) that are related to those output and input 
on the target interface pins: 

-The mode source is the test-mode-select signal that is generated Internally and output on TMS5-0. 

-The delayed mode source is the delayed test-mode-select signal that Is generated and accepted 
internally. 
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data transfer functions (continued) 

-The data out source is the test-data-out signal output on TDO or looped back to the data in source. 
-The data in source is the signal selected as the test-data-in signal. It is the data out source of the 
sequence generator or the TDM or TDIO pins. 

target interface pins 

The target interface timing is detailed in Figures 13 through 16. The target interface pins are aS follows: 
-The TCKI and TCKO pins input and output the test clock signal used by targets. 

-The TDO pin is the test-data-out signal used to send data to targets. 

-The TDM -0 pins are test-data-in signals used to receive data from targets. 

-The TMS5-0 pins are test-mode-select signals used to control the target test logic. 

-The EVENT3-0 pins Input and output extra signals. 

-The TOFF pin is the test-off signal that, when low, turns the target interface output buffers off. 

-The TRST pin Is the test-reset signal that, when low, turns the host interface output buffers off and 
resets the ’ACT8990. 

TMS/EVENT pins 

The four TMS/EVENT pins are shared by the TMS5-2 outputs, the EVENT3-0 I/Os, and by counter20 
and counter21. The mode format53, -42, -31, and -20 control bits (control3 register bits 3-0) configure 
these pins as TMS or EVENT signals. 

When configured as TMS5-2 outputs, they can be turned off together by the mode off control bit 
(control3 register bit 6). They are used as TMS5-2 outputs controlled by the connect mode5-2 control 
bits (control2 register bits 5-2). 

When configured as EVENT3-0 Inputs and outputs, they can be turned off together by the event off 
control bit (control3 register bit 7). They are used as: 

-General purpose I/O bits. Each input pin is readable from a statusi register bit. Each output buffer’s 
data and the on/off condition is decided by the event data and the event on control bits In the 
controls register. They can be used as inputs or push-pull, open-drain or open-source outputs. 

-Event detectors. Each EVENT input has an event detector controlled by eight controls or control? 

register bits. They detect single synchronous or asynchronous events. 

-Event counters. Counter20 and counter21 can be configured to count asynchronous edges on EVENT 
Inputs. Passing zero may be detected by the event detectors. 

target interface states 

The target interface has a set of states indicated by sequences on the TMS5-0 outputs. The current state 
of the target interface can be read from the target interface state3-0 bits In the status2 register. These 
states and sequences allow the ’ACT8990 to control the target. 

The target interface has two state groups: 

-Temporary states are those states that the target remains In for one clock period only, then goes to 
one of two other states depending on the value of TMS. 

-Stable states are those states that the target can remain in, or go to another state from, depending on 
the value of TMS. 


Texas 

Instruments 


11-28 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


TI0288—D3610, JULY 1990 



, Texas ^ 
Instruments 


POST OFFICE BOX 65S303 • DALLAS, TEXAS 75265 


11-29 








SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

D3610, JULY 199O-TI0288 



FIGURE 14. EVENT TIMING DIAGRAM 
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FIGURE 16. ASYNCHRONOUS EVENT EDGE TIMING DIAGRAM 
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event detection and counting 

The detection of events occurring on the EVENT pins is either done by the event detectors alone or by 
counter20 and counter21 in combination with the event detectors. 

event detectors 

The four event detectors are shown in Figure 11. Each is controlled by eight bits in the control? and 
controls registers and has an event detect interrupt flag. Each has a matching EVENT pin on which it can 
detect the following: 

-Synchronous events with a repetition rate less than once per 2 clock periods may be detected on the 
matching EVENT pin. 

-One followed by a zero (synchronous falling edge). 

-Zero followed by a one (synchronous rising edge). 

-Zero followed by a zero. 

-One followed by a one. 

-Asynchronous events with a repetition rate less than once per 3 clock periods may be detected on 
the matching EVENT pin. 

- Falling edge. 

-Rising edge. 

-Asynchronous events counted by counter20 and counter21. These counters are updated and 
operated in response to asynchronous levels and edges on any of the EVENT pins as configured by 
the controls register. Many asynchronous events may be detected each clock period since counter 
updating and operation are not tied to the clock. 

- Counter20 passing zero. 

-Counter21 passing zero. 

Event detection is always masked when the EVENT pin is in the output mode. It may also be selectively 
masked, as decided by the detect mask control bits, (controls register bits 5 and 13) when scan, pause, 
and the associated temporary states (capture, exiti, and exlt2) are returned. 

When an event is detected, the following actions may occur: 

-Interrupt requests may be issued to the host by setting an event detect flag. 

- EXECUTE commands may be affected by setting the suspend, end, resume, or begin request status 
bits (statusi register bits 8-11). 

- Counterl may be operated. 

event counters 

Counter20 and counter21 are asynchronous 16-bit counters as shown in Figure 11. They are configured 
by bits in the controlQ register. They are used to count asynchronous events on the EVENT pins. 
Counter20 or counter21 passing zero may be detected by an event detector that can request an 
EXECUTE command to suspend, end, resume, or begin. They can also be used independently of 
commands. 

The counter2 update registers are used to load the counters with initial values. These counters have no 
capture registers, so their values cannot be read by the host. Reset causes counter20, counter21 and 
their update registers to be filled with zeroes. 

Because these counters are asynchronous, changes In the values of the control9 register bits may create 
logical hazards that, in turn, cause spurious operation of the counters. This can be avoided by holding 
them in the update condition during configuration changes. The update inverted control bits are set to 
zero and the other bits are changed, then the update inverted bits are set to one. 
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event detection and counting (continued) 

The event counters are updated from the counter2 update registers as follows: 

- Both counters are loaded by an OPERATE2 command before EXECUTE commands are begun. 
-Either counter20 only, or both counter20 and counter21, are loaded by an external update. This Is a 

selected level on an EVENT as configured by the external update enable, polarity and source1-0 
control bits. 

-When their individual update inverted control bits are zero. 

- By the ’ACT8990 if their individual reload control bits are set when the counter passes zero. 

The event counters are incremented when a selected edge on an EVENT pin occurs, as configured by 
their individual reload, operate and source1-0 control bits. Also, they are used as separate or tiered 16-bit 
counters or concatenated as one 32-bit counter as selected by the counter2 usel -0 control bits (control9 
register bits 10-9): 

-Separate use means events are counted as decided by the control9 register and OPERATE2 
command bits. They are independent 16-blt counters (see Figure 17). 

-Tiered use is similar to separate use except that counter20 is held updated until the first time 
counter21 passes zero (see Figure 18). 

-Concatenated use means events are counted as decided by the control9 register and OPERATE2 
command bits only. They are a single 32-bit counter (see Figure 19). 
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Counter20 Source1-0 
Control Bits 



CLK Is the counter clock input. 

UPD Is the counter asynchronous update input. 

Cl is the counter carry input. 

ZERO is the counter passing-zero output. 

FIGURE 17. SEPARATE USE OF COUNTER20 AND COUNTER21 
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CLK is the counter clock input 

UPD is the counter asynchronous update input 

Cl is the counter carry input 

ZERO is the counter passing-zero output 


FIGURE 18. TIERED USE OF COUNTER20 AND COUNTER21 
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Counter20 Source1-0 
Control Bits 



External Update Source 1-0 Control Bits 


CLK is the counter clock input 

UPD is the counter asynchronous update input 

Cl is the counter carry input 

ZERO Is the counter passing-zero output 

FIGURE 19. CONCATENATED USE OF COUNTER20 AND COUNTER21 


Xexas 

Instruments 

POST OFFICE BOX 655303 . DALLAS. TEXAS 75265 


11-36 





SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


TI0288—D3610, JULY 1990 


register listing 


ADRS4-0 

REGISTER NAME 

REGISTER USAGE 

ACCESSIBILITY 

00000 

ControlO 

Interrupt enable control 

Read-write 

00001 

Control 1 

Host and test control 

Read-write 

00010 

Control2 

Target interface control 

Read-write 

00011 

Controls 

Target interface control 

Read-write 

00100 

Control4 

Target interface control 

Read-write 

00101 

Controls 

Event output control 

Read-write 

00110 

Controls 

Event detector control 

Read-write 

00111 

Control? 

Event detector control 

Read-write 

01000 

Controls 

Counterl control 

Read-write 

01001 

ControlO 

Counter20/Counter21 control 

Read-write 

01010 

Minor Command 

Minor commands 

Read-write 

01011 

Major Command 

Major commands 

Read-write 

01100 

Counterl UpdateO 

Counterl update 

Read-write 

01101 

Counterl Updatel 

Counterl update 

Read-write 

OHIO 

Counter2 UpdateO 

Counter20 update 

Read-write 

01111 

Counter2 Updatel 

Counter21 update 

Read-write 

10000 

StatusO 

Interrupt flag status 

Read-only 

10001 

Statusi 

Status capture 

Read-only 

10010 

Status2 

Status capture 

Read-only 

10011 

StatusS 

Null 

Read-only 

10100 

CaptureO 

Counterl capture 

Read-only 

10101 

Capturel 

Counterl capture 

Read-only 

10110 

Read Buffer 

Read buffer 

Read-only 

10111 

Write Buffer 

Write buffer 

Write-only 


controlO register bits 


BIT 

DESCRIPTION 

0 

EventO Detect Enable 

1 

Eventi Detect Enable 

2 

Event2 Detect Enable 

3 

Event3 Detect Enable 

4 

Counterl Execute Enable 

5 

Counterl Scan Enable 

S 

Null 

7 

Null 

8 

Suspend Enable 

9 

End Enable 

10 

Resume Enable 

11 

Begin Enable 

12 

Buffer Error Enable 

13 

Buffer Ready Enable 

14 

Abort Enable 

15 

Finish Enable 
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controlO register bit description 

The controlO register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The controlO register address (from ADRS4-ADRS0) is 00000. 

eventO detect enable 

The status of this bit determines if an interrupt is asserted when the eventO detect flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

eventi detect enable 

The status of this bit determines if an interrupt is asserted when the eventi detect flag is set. 

0 No Interrupt is asserted. 

1 An interrupt is asserted. 

event2 detect enable 

The status of this bit determines if an interrupt is asserted when the event2 detect flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

events detect enable 

The status of this bit determines if an interrupt is asserted when the events detect flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

counterl execute enable 

The status of this bit determines if an interrupt is asserted when the counterl execute flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

counterl scan enable 

The status of this bit determines if an interrupt is asserted when the counterl scan flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

suspend enable 

The status of this bit determines if an interrupt is asserted when the suspend flag is set. 

0 No interrupt is asserted. 

1 An interrupt Is asserted. 

end enable 

The status of this bit determines if an interrupt is asserted when the end flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

resume enable 

The status of this bit determines if an interrupt is asserted when the resume flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 
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controlO register bit description (continued) 
begin enable 

The status of this bit determines if an interrupt is asserted when the begin flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

buffer error enable 

The status of this bit determines if an interrupt is asserted when the buffer error flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

buffer ready enable 

The status of this bit determines if an interrupt is asserted when the buffer ready flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

abort enable 

The status of this bit determines if an interrupt is asserted when the abort flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 

finish enabie 

The status of this bit determines if an interrupt is asserted when the finish flag is set. 

0 No interrupt is asserted. 

1 An interrupt is asserted. 


control 1 register bits 


BIT 

DESCRIPTION 

0 

Observe EnableO 

1 

Observe Enablel 

2 

Capture EnableO 

3 

Capture Enablel 

4 

Unused 

5 

Unused 

6 

Unused 

7 

Unused 

8 

Serial Data Test 

9 

Link Delay Test 

10 

Serial Buffer Test 

11 

Counter Test 

12 

Flag Test 

13 

Unused 

14 

Unused 

15 

Unused 


control 1 register bit description 

The control! register is set by the host to configure the ’ACT8990 before a command Is executed. The 
bits are not altered by the device. The control! register address (from ADRS4-ADRS0) is 0000!. 

This register holds the control bits for the host interface and the manufacturing test functions. The bits In 
the upper byte must not be set when any major command is alive. 
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control 1 register bit description (continued) 
observe enableO 

This bit enables the reading of the observes-0 registers via the status3-0 register locations. The 
observes ~0 registers make key internal flip-flops observable for manufacturing test. The observes register 
makes the design revision number observable for manufacturing test and normal operation. 

0 Normal operation. 

1 Observe enabled. 

observe enable 1 

This bit enables the reading of the observe5-4 registers via the capture1-0 register locations. These 
observe registers make the values of counterSO and counters 1 observable for manufacturing test. 

0 Normal operation. 

1 Observe enabled. 

capture enableO 

This bit enables continuous capturing of the statusS-0 registers for normal operation and manufacturing 
test. 

0 Normal operation. 

1 Capture enabled. 

capture enable 1 

This bit enables continuous capturing of the capturel -0 registers for normal operation and manufacturing 
test. 

0 Normal operation. 

1 Capture enabled. 

serial data test 

This bit configures the shifter-FlFO, LSB counters, outstanding bit counter, and write and recirculate 
multiplexers for normal operation or manufacturing test. 

0 Normal operation. 

1 Enable manufacturing test. 

link delay test 

This bit configures the link delay register for normal operation or manufacturing test. 

0 Normal operation. 

1 Enable manufacturing test. 
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control 1 register bit description (continued) 
serial buffer test 

This bit configures the write buffers, shifter-FlFO, read transfer functions, and read buffer for 
manufacturing test. 

0 Normal operation. 

1 Enable manufacturing test. 

counter test 

This bit configures counterl and counter20/21 for manufacturing test. 

0 Normal operation. 

1 Enable manufacturing test. 

flag test 

This bit configures the interrupt- and the execute-command request flags for manufacturing test. 

0 Normal operation. 

1 Enable manufacturing test. 


control2 register bits 


BIT 

DESCRIPTION 

0 

Connect ModeO 

1 

Connect Model 

2 

Connect Mode2 

3 

Connect Mode3 

4 

Connect Mode4 

5 

Connect Modes 

6 

Null 

7 

Null 

8 

Null 

9 

Null 

10 

Null 

11 

Null 

12 

Null 

13 

Null 

14 

Null 

15 

Null 
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control2 register bit description 

The control2 register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The control2 register address (from ADRS4-ADRS0) is 00010. 

connect modeO 

The status of this bit determines if TMSO is connected to the mode source. 

0 The mode source is disconnected from TMSO, whose value remains constant. 

1 The mode source Is connected to TMSO, whose value follows that of the mode source. 

connect model 

The status of this bit determines if TMS1 is connected to the mode source. 

0 The mode source is disconnected from TMS1, whose value remains constant. 

1 The mode source Is connected to TMS1, whose value follows that of the mode source. 

connect mode2 

The status of this bit determines if TMS2 is connected to the mode source. 

0 The mode source is disconnected from TMS2, whose value remains constant. 

1 The mode source is connected to TMS2, whose value follows that of the mode source. 

connect mode3 

The status of this bit determines if TMS3 is connected to the mode source. 

0 The mode source is disconnected from TMS3, whose value remains constant. 

1 The mode source is connected to TMS3, whose value follows that of the mode source. 

connect mode4 

The status of this bit determines if TMS4 Is connected to the mode source. 

0 The mode source Is disconnected from TMS4, whose value remains constant. 

1 The mode source is connected to TMS4, whose value follows that of the mode source. 

connect modes 

The status of this bit determines if TMS5 is connected to the mode source. 

0 The mode source is disconnected from TMS5, whose value remains constant. 

1 The mode source is connected to TMS5, whose value follows that of the mode source. 
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controls register bits 


BIT 

DESCRIPTION 

0 

Mode Format20 

1 

Mode Format31 

2 

Mode Format42 

3 

Mode Format53 

4 

Clock Off 

5 

Data Off 

6 

Mode Off 

7 

Event Off 

8 

Out FormatO 

9 

Out Formatl 

10 

Machine FormatO 

11 

Machine Formatl 

12 

Clock Data 

13 

Clock Format 

14 

Null 

15 

Null 


controls register bit description 

The controls register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The controls register address (from ADRS4-ADRS0) is 00011. 

This register holds the format control bits that select the target Interface output signals and turns their 
output buffers off and on. The clock off bit has precedence over the clock data and format bits. The 
TCKO pin control logic is designed so that changes In the values of the clock off, data, and format bits 
cause hazard-free changes In the configuration of the TCKO pin. 

mode format20 

This bit configures the TMS2/EVENT0 pin to be an EVENT input/output or a TMS output. 

0 EVENT Input/output. 

1 TMS output. 

mode formats 1 

This bit configures the TMS3/EVENT1 pin to be an EVENT input/output or a TMS output. 

0 EVENT Input/output. 

1 TMS output. 

mode format42 

This bit configures the TMS4/EVENT2 pin to be an EVENT Input/output or a TMS output. 

0 EVENT Input/output. 

1 TMS output. 

mode formatSS 

This bit configures the TMS5/EVENT3 pin to be an EVENT input/output or a TMS output. 

0 EVENT Input/output. 

1 TMS output. 

The changes in the state of the output pins caused by the clock, data mode, and event off bits are clean; 
spurious signal values do not occur. 

clock off 

This bit turns the TCKO output on or off. 

0 On. 

1 Off. 
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controls register bit description (continued) 
data off 

This bit turns the TDO output on or off. 

0 On. 

1 Off. 

mode off 

This bit turns all pins operating as TMS outputs on or off. 

0 On. 

1 Off. 

event off 

This bit turns all pins operating as EVENT outputs on or off. 

0 On. 

I Off. 

out formatl -0 

These bits decide the format of several target interface outputs. The effect on the TMS1-0 pins is: 

00 They output the TMS signal for IEEE Standard 1149.1 operation. 

01 They output other signals for Tl internal manufacturing test mode. 

10 They output other signals for Tl internal manufacturing test mode. 

II They output other signals for Tl internal manufacturing test mode. 

The effect on the TDO pin is: 

00 It outputs data In the Shift-DR and Shift-1 R states, and outputs the logic high level in other 

states for IEEE Standard 1149.1 operation. 

01 It outputs data in the Shift-DR and Shift-1 R states, and outputs the logic high level In other 

states for Tl Internal manufacturing test mode. 

10 It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 
states for Tl internal manufacturing test mode. 

11 It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 
states for Tl internal manufacturing test mode. 

machine formatl-0 

These bits decide the format of the sequencer block state machines. 


00 

The sequencer block state machines state 

diagram is that of IEEE Standard 1149.1. 


01 

The sequencer block state 
manufacturing test mode. 

machines 

state 

diagram 

is 

that 

required 

by Tl 

internal 

10 

The sequencer block state 
manufacturing test mode. 

machines 

state 

diagram 

is 

that 

required 

by Tl 

internal 

11 

The sequencer block state 
manufacturing test mode. 

machines 

state 

diagram 

is 

that 

required 

by Tl 

internal 


clock data 

This bit selects the output level on the TCKO pin when the clock format bit is one. 

0 A constant zero Is output. 

1 A constant one is output. 

clock format 

This bit configures the TCKO pin to output either the clock or a logic level determined by the clock data 
bit. 

0 The clock is output. 

1 A level is output. 
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control4 register bits 


BIT 

DESCRIPTION 

0 

Link DelayO 

1 

Link Delay 1 

2 

Link Delay2 

3 

Link Delay3 

4 

Link Delay4 

5 

Serial Length 

6 

Connect DataO 

7 

Connect Datal 

8 

Write BufferO 

9 

Write Bufferl 

10 

Read Buffer 

11 

Transfer Format 

12 

In TimingO 

13 

In Timing 1 

14 

Null 

15 

Null 


control4 register bit description 

The control4 register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The control4 register address (from ADRS4-ADRS0) is 00100. 

link delay 4-0 

These bits decide the length of the link delay register. The mode source is passed through the link delay 
register to generate a delayed-mode source which allows the ’ACT8990 internal functions to decode the 
TDI and EVENT signals. The length of the link delay register is set by the host to match the length of the 
direct or retimed link. If the link Is direct, then these 5 bits are set to all zeroes. If the link is retimed, then 
these bits are set to a binary value equal to the number of clock cycles by which the mode source is to 
be delayed. 

serial length 

This bit configures the shifter-FlFO length as 16 or 32 bits. 

0 16 bits. 

I 32 bits. 

connect data 1-0 

These bits select the data-in source to be used as either the data-out source for loopback operation or 
one of the TD11-0 inputs. 

00-01 The data-out source is used as the data-in source and the TDI1-0 inputs are Ignored. The 
connect mode bits are ignored and the TMS outputs are disconnected from the mode source 
and hold their prior values. The link delay bits are ignored and the link delay register is 
bypassed, so a zero link delay is used. 

10 The TDIO input is the data-in source; the TDM input is ignored. 

II The TDM input Is the data-in source; the TDIO input Is ignored. 

write buffer 1 -0 

This bit selects the write buffer option. Options 00 and 01 provide an efficient way of sending the BYPASS 
and EXTEST instructions. Option 10 provides an efficient way of bypassing strings that are of no interest. 
In option 11 the write buffer is used. 
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control4 register bit description (continued) 

00 Send zeroes. 

01 Send ones. 

10 Send recirculate data from the shifter-FIFO. 

11 Send overwrite data from the write buffer. 

read buffer 

This bit selects the read buffer option, in option 1, the read buffer is used. 

0 Ignore receive data. 

1 Read receive data into the read buffer. 

transfer format 

This bit selects the data format used by the transfer functions. 

0 LSB-first format. 

1 MSB-first format. 

in timingO 

This bit configures the TDI1-0 inputs to be sampled on the falling or rising edge of TCKI. Together with 
the use of TCKI or TCKO as the clock for the target devices, this simplifies the connections of the 
’ACT8990 to targets operating at high clock rates. 

0 Rising edge. 

1 Falling edge. 

in timingl 

This bit configures the EVENT3-0 inputs to be sampled on the falling or rising edge of TCKI. Together 
with the use of TCKI or TCKO as the clock for the target devices, this simplifies the connections of the 
’ACT8990 to targets operating at high clock rates. 

0 Rising edge. 

1 Falling edge. 


controls register bits 


BIT 

DESCRIPTION 

0 

EventO Data 

1 

Eventi Data 

2 

Event2 Data 

3 

Event3 Data 

4 

Null 

5 

Null 

6 

Null 

7 

Null 

8 

EventO On 

9 

Eventi On 

10 

Event2 On 

11 

Event3 On 

12 

Null 

13 

Null 

14 

Null 

15 

Null 


controls register bit description 

The controls register is set by the host to configure the ’ACT8990 before a command Is executed. The 
bits are not altered by the device. The controls register address (from ADRS4-ADRS0) is 00101. 
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controls register bit description (continued) 

This register holds the control bits for the four EVENT pin output buffers. 

eventO data 

This bit determines the EVENTO value when the output buffer is on. 

0 Zero. 

1 One. 

event 1 data 

This bit determines the EVENT 1 value when the output buffer is on. 

0 Zero. 

1 One. 

event2 data 

This bit determines the EVENT2 value when the output buffer is on. 

0 Zero. 

1 One. 

events data 

This bit determines the EVENTS value when the output buffer Is on. 

0 Zero. 

1 One. 

eventO on 

This bit determines whether the EVENTO output buffer is off or on. 

0 Off. 

1 On. 

event 1 on 

This bit determines whether the EVENT1 output buffer is off or on. 

0 Off. 

1 On. 

events on 

This bit determines whether the EVENTS output buffer is off or on. 

0 Off. 

1 On. 

events on 

This bit determines whether the EVENTS output buffer is off or on. 

0 Off. 

1 On. 
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control6 register bits 


BIT 

DESCRIPTION 

0 

DetectO Suspend 

1 

DetectO End 

2 

DetectO Resume 

3 

DetectO Begin 

4 

DetectO Sync 

5 

DetectO Mask 

6 

DetectO SelectO 

7 

DetectO Selecti 

8 

Detecti Suspend 

9 

Detecti End 

10 

Detecti Resume 

11 

Detecti Begin 

12 

Detecti Sync 

13 

Detecti Mask 

14 

Detecti SelectO 

15 

Detecti Selecti 


controi6 register bit description 

The controie register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The controls register address (from ADRS4-ADRS0) is 00110. 

No more than one bit in each group of suspend, end, resume, and begin bits should be set at any time. 
Such a configuration has no application, as it causes several conflicting request flags to be set when an 
event is detected. 

detectO suspend 

This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 

0 No. 

1 Yes. 

detectO end 

This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
commands to end. 

0 No. 

1 Yes. 

detectO resume 

This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 

0 No. 

1 Yes. 

detectO begin 

This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
commands to begin. 

0 No. 

1 Yes. 

detectO sync 

This bit selects asynchronous or synchronous event detection. 

0 Asynchronous. 

1 Synchronous. 
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controls register bit description (continued) 
detectO mask 

This bit determines whether event detection is masked when scan, pause, and the associated temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 

0 Not masked. 

1 Masked. 

detectO select1-0 

These bits select the event to be detected. 

If the detectO sync bit is zero: 

00 A falling edge on EVENTO. 

01 A rising edge on EVENTO. 

10 Counter20 passing zero. 

11 Counter21 passing zero. 

If the detectO sync bit is one: 

00 A one, then zero on EVENTO. 

01 A zero, then one on EVENTO. 

10 A zero, then zero on EVENTO. 

11 A one, then one on EVENTO. 

detecti suspend 

This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 

0 No. 

1 Yes. 

detecti end 

This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
commands to end. 

0 No. 

1 Yes. 

detecti resume 

This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 

0 No. 

1 Yes. 

detecti begin 

This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
commands to begin. 

0 No. 

1 Yes. 

detecti sync 

This bit selects asynchronous or synchronous event detection. 

0 Asynchronous. 

1 Synchronous. 

detecti mask 

This bit determines whether event detection Is masked when scan, pause, and the associated temporary 
states Capture-DR, Exitl-DR, Exit2-DR, Capture-IR, Exitl-IR and Exit2-IR are returned. 

0 Not masked. 

1 Masked. 
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controls register bit description (continued) 
detect 1 seiect1-0 

These bits select the event to be detected. 

If the detecti sync bit is zero: 

00 A falling edge on EVENT 1. 

01 A rising edge on EVENT 1. 

10 Counter20 passing zero. 

11 Counter21 passing zero. 

If the detecti sync bit is one: 

00 A one, then zero on EVENT 1. 

01 A zero, then one on EVENT1. 

10 A zero, then zero on EVENT1. 

11 A one, then one on EVENT1. 


controi? register bits 


BIT 

DESCRIPTION 

0 

Detect2 Suspend 

1 

Detect2 End 

2 

Detect2 Resume 

3 

Detect2 Begin 

4 

Detect2 Sync 

5 

Detect2 Mask 

6 

Detect2 SelectO 

7 

Detect2 Selecti 

8 

Detect3 Suspend 

9 

Detect3 End 

10 

Detect3 Resume 

11 

Detect3 Begin 

12 

Detect3 Sync 

13 

Detects Mask 

14 

Detects SelectO 

15 j 

Detects Selecti 


controi? register bit description 

The control? register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The control? register address (from ADRS4~ADRS0) is 00111. 

No more than one bit in each group of suspend, end, resume, and begin bits should be set at any time. 
Such a configuration has no application, as it causes several conflicting request flags to be set when an 
event Is detected. 

detect2 suspend 

This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 

0 No. 

1 Yes. 

detect2 end 

This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
commands to end. 

0 No. 

1 Yes. 
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control? register bit description (continued) 
detect2 resume 

This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 

0 No. 

1 Yes. 

detect2 begin 

This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
commands to begin. 

0 No. 

1 Yes. 

detect2 sync 

This bit selects asynchronous or synchronous event detection. 

0 Asynchronous. 

1 Synchronous. 

detect2 mask 

This bit determines whether event detection is masked when scan, pause, and the associated temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 

0 Not masked. 

1 Masked. 

detect2 select 1-0 

These bits select the event to be detected. 

If the detect2 sync bit is zero: 

00 A falling edge on EVENT2. 

01 A rising edge on EVENT2. 

10 Counter20 passing zero 

11 Counter21 passing zero. 

If the detect2 sync bit is one: 

00 A one, then zero on EVENT2. 

01 A zero, then one on EVENT2. 

10 A zero, then zero on EVENT2. 

11 A one, then one on EVENT2. 

detects suspend 

This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 

0 No. 

1 Yes. 

detects end 

This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
commands to end. 

0 No. 

1 Yes. 

detects resume 

This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 

0 No. 

1 Yes. 
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control? register bit description (continued) 
detects begin 

This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
commands to begin. 

0 No. 

1 Yes. 

detects sync 

This bit selects asynchronous or synchronous event detection. 

0 Asynchronous. 

1 Synchronous. 

detects mask 

This bit determines whether event detection is masked when scan, pause, and the associated temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 

0 Not masked. 

1 Masked. 

detects select 1-0 

These bits select the event to be detected. 

If the detects sync bit is zero: 

00 A falling edge on EVENTS. 

01 A rising edge on EVENTS. 

10 Counter20 passing zero 

11 Counter21 passing zero. 

If the detects sync bit is one: 

00 A one, then zero on EVENTS. 

01 A zero, then one on EVENTS. 

10 A zero, then zero on EVENTS. 

11 A one, then one on EVENTS. 


controls register bits 


BIT 

DESCRIPTION 

0 

Counterl Suspend 

1 

Counterl End 

2 

Counterl Reload 

3 

Counterl OperateO 

4 

Counterl Operatel 

5 

Counterl Operate2 

6 

Counterl SourceO 

7 

Counterl Sourcel 

8 

Unused 

9 

Unused 

10 

Unused 

11 

Unused 

12 

Unused 

13 

Unused 

14 

Unused 

15 

Unused 
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controls register bit description 

The controls register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The controls register address (from ADRS4-ADRS0) is 01000. 

counterl suspend 

This bit determines whether the counter passing zero sets the suspend request flag and so may cause 
EXECUTE commands to suspend. 

0 No. 

1 Yes. 

counterl end 

This bit determines whether the counter passing zero sets the end request flag and so may cause 
EXECUTE commands to end. 

0 No. 

1 Yes. 

counterl reload 

This bit determines whether the counter is loaded from its update register or decremented to all ones 
when it passes zero. 

0 It is decremented to the value of all ones. 

1 It is loaded from its update register. 

counterl operate2-0 

These bits determine when the counter is operated. If based on an event detector or EVENT pin, the 
counterl sourcel -0 bits select the particular pin. 

000 It is not operated at any time. 

001 It Is not operated at any time. 

010 Whenever EXECUTE commands send execute states. 

011 Whenever EXECUTE commands are alive. 

100 By an event detector. 

101 By an event detector. 

110 By a logic low level on an EVENT pin. 

111 By a logic high level on an EVENT pin. 

counterl sourcel-0 

These bits determine which EVENT pin level or event detection operates the counter when selected by 
counterl operate2-0. 

00 EVENTO or event detectorO. 

01 EVENT 1 or event detectorl. 

10 EVENT2 or event detector2. 

11 EVENTS or event detectors. 
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controls register bits 


BIT 

DESCRIPTION 

0 

External Update Polarity 

1 

External Update SourceO 

2 

External Update Sourcel 

3 

Counter20 Update Inverted 

4 

Counter20 Reload 

5 

Counter20 Operate 

6 

Counter20 SourceO 

7 

Counter20 Sourcel 

8 

External Update Enable 

9 

Counter2 UseO 

10 

Counter2 Usel 

11 

Counter21 Update Inverted 

12 

Counter21 Reload 

13 

Counter21 Operate 

14 

Counter21 SourceO 

15 

Counter21 Sourcel 


controls register bit description 

The controls register is set by the host to configure the ’ACT8990 before a command is executed. The 
bits are not altered by the device. The controls register address (from ADRS4-ADRS0) is 01001. 

external update polarity 

This bit determines whether logic low or high level on an EVENT pin causes the external updating. 

0 Logic low. 

I Logic high. 

external update sourcel-0 

These bits determine which EVENT pin externally updates the counter. 

00 EVENTO is used. 

01 EVENT1 is used. 

10 EVENT2 is used. 

II EVENTS is used. 

counter20 update Inverted 

This bit determines whether the counter is updated from its update register. 

0 It is updated. 

1 It is not updated. 

counter20 reload 

This bit determines whether the counter is loaded from its update register or decremented to all ones 
when it passes zero. 

0 It is decremented to the value of all ones. 

1 It is loaded from its update register. 

counter20 operate 

This bit determines when the counter is operated by an EVENT pin as selected by counter20 sourcel ~0. 

0 It is operated by falling edges. 

1 It is operated by rising edges. 
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controls register bit description (continued) 
counter20 source1-0 

These bits determine which EVENT pin operates the counter. 

00 EVENTO is used. 

01 EVENT1 is used. 

10 EVENT2 is used. 

11 EVENTS is used. 

external update enable 

This bit determines whether the counters may be externally updated from their update registers 
asynchronously by an EVENT pin. 

0 They may not be updated asynchronously. 

I They may be updated asynchronously. 

counter2 use1-0 

These bits determine whether counter20 and counter21 are used as separate or tiered 16-bit counters or 
concatenated as one 32-bit counter. 

00 or 01 Separate counters. 

10 Tiered counters. 

II Concatenated counters. 

These bits also decide if counter20 only or both counter20 and counter21 may be updated 
asynchronously by a signal on an event pin. 

00 Only counter20 may be externally updated. 

01, 10, or 

11 Both counter20 and counter21 may be externally updated. 

counter21 update inverted 

This bit determines whether the counter is updated from its update register. 

0 it is updated. 

1 It is not updated. 

counter21 reload 

This bit determines whether the counter is loaded from its update register or decremented to all ones 
when It passes zero. 

0 It Is decremented to the value of all ones. 

1 It Is loaded from its update register. 

counter21 operate 

This bit determines when the counter is operated by an EVENT pin as selected by counter21 sourcel -0. 

0 It is operated by falling edges. 

1 It is operated by rising edges. 

counter21 sourcel-0 

These bits determine which EVENT pin operates the counter. 


00 

EVENTO is used. 

01 

EVENT1 is used. 

10 

EVENT2 is used. 

11 

EVENTS is used. 
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minor command register bits 


BIT 

DESCRIPTION 

0 

Minor OpcodeO 

1 

Minor Opcodel 

2 

Minor Opcode2 

3 

Minor Opcode3 

4 

Minor Opcode4 

5 

Minor Opcodes 

6 

Minor Opcodes 

7 

Minor Opcode? 

8 

Null 

9 

Null 

10 

Null 

11 

Null 

12 

Minor Opcodel 2 

13 

Minor Opcodel 3 

14 

Minor Opcodel 4 

15 

Minor Opcodel 5 


minor command register bit description 

The minor command register is set by the host to select a particular minor command to be executed and 
to direct its operations while it is alive. The bits are not altered by the device. The minor command 
register address (from ADRS4-ADRS0) is 01010. 

The act of writing to the minor command register causes the selected minor command to begin. 

The minor commands require only a few clock periods to complete their operations, during which the RDY 
pin is asserted. They do not affect the awake and alive status bits during their operations. They do not 
affect the finish interrupt flag when they finish. 

Note that the operateO/1 minor commands are used to begin the major command selected by the value 
of the major command register. 

minor opcode7-0 

The minor opcode7-0 bits specify options for the command. 

minor opcode 15-12 

The minor opcode15-12 bits select the minor command; 

0000 Select a CLEARO command. 

0001 Select a CLEAR1 command. 

0010 Select a SETO command. 

0011 Select a SET1 command. 

0100 Select an OPERATEO command. 

0101 Select an OPERATE1 command. 

0110 Select an OPERATE2 command. 

0111 Select a RESET command. 

1XXX No effect. 
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minor command register bit description (continued) 

CLEARO 

This command is used to selectively clear the Interrupt flags in the lower byte (bits 7-0) of the statusO 
register. 

The CLEARO command Is selected by minor opcode15-12 bits = 0000. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Unused. 

6 Unused. 

5 Clear the Interrupt flag in bit 5. 

4 Clear the Interrupt flag in bit 4. 

3 Clear the Interrupt flag in bit 3. 

2 Clear the interrupt flag in bit 2. 

1 Clear the interrupt flag in bit 1. 

0 Clear the interrupt flag in bit 0. 

CLEAR 1 

This command Is used to selectively clear the interrupt flags in the upper byte (bits 15-8) of the statusO 
register. 

The CLEAR1 command is selected by minor opcode15-12 bits = 0001. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Clear the 

6 Clear the 

5 Clear the 

4 Clear the 

3 Clear the 

2 Clear the 

1 Clear the 

0 Clear the 

SETO 

This command is used to selectively set the interrupt flags in the lower byte (bits 7-0) of the statusO 
register. 

The SETO command is selected by minor opcode15-12 bits = 0010. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Unused. 

6 Unused. 

5 Set the interrupt 

4 Set the interrupt 

3 Set the interrupt 

2 Set the interrupt 

1 Set the interrupt 

0 Set the interrupt 


flag 

in 

bit 

5. 

flag 

in 

bit 

4. 

flag 

in 

bit 

3. 

flag 

in 

bit 

2. 

flag 

in 

bit 

1. 

flag 

in 

bit 

0. 


interrupt flag In bit 15. 
interrupt flag in bit 14. 
interrupt flag in bit 13. 
interrupt flag in bit 12. 
interrupt flag In bit 11. 
interrupt flag In bit 10. 
interrupt flag in bit 9. 
interrupt flag in bit 8. 
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minor command register bit description (continued) 

SET1 

This command is used to selectively set the interrupt flags in the upper byte (bits 15-8) of the statusO 
register. 

The SET1 command is selected by minor opcode15-12 bits = 0011. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Set the interrupt flag In bit 15. 

6 Set the interrupt flag in bit 14. 

5 Set the interrupt flag in bit 13. 

4 Set the interrupt flag in bit 12. 

3 Set the interrupt flag in bit 11. 

2 Set the interrupt flag in bit 10. 

1 Set the interrupt flag In bit 9. 

0 Set the interrupt flag in bit 8. 

OPERATEO 

This command is used to: 

-Begin STATE, SCAN, or EXECUTE commands. 

- Abort SCAN or EXECUTE commands. 

- Enable EXECUTE commands to begin (usually from an EVENT pin). 

This command is also used to selectively clear the request flags (observable in the statusi register) used 
by EXECUTE commands. The similar OPERATE1 command Is used to selectively set them. These flags 
affect the EXECUTE command In the following ways: 

- Request It to begin or end. 

- Request an awake command to resume. 

- Request an asleep command to resume. 

When the command acknowledges the request, the request flag is cleared and a matching 
acknowledge-interrupt flag Is set. The affected command will alter the awake and alive status bits and set 
the appropriate finish, abort, suspend, end, resume, or begin interrupt flag when it responds. 

The OPERATEO command is selected by minor opcode15-12 bits = 0100. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Begin a STATE, SCAN or EXECUTE command. 

6 Abort a SCAN or EXECUTE command. 

5 Enable an EXECUTE command to begin. 

4 Unused. 

3 Clear the EXECUTE command begin-request flag. 

2 Clear the EXECUTE command resume-request flag. 

1 Clear the EXECUTE command end-request flag. 

0 Clear the EXECUTE command suspend-request flag. 

OPERATE1 

This command is used to: 

-Begin STATE, SCAN, or EXECUTE commands. 

-Abort SCAN or EXECUTE commands. 

-Enable EXECUTE commands to begin (usually from an EVENT pin). 
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minor command register bit description (continued) 

This command is also used to selectively set the request flags (observable in the statusi register) used by 
EXECUTE commands. The similar OPERATED command Is used to selectively clear them. These flags 
affect the EXECUTE command in the following ways: 

- Request it to begin or end. 

- Request an awake command to suspend. 

- Request an asleep command to resume. 

When the command acknowledges the request, the request flag is cleared and a matching 
acknowledge-interrupt flag Is set. The affected command will alter the awake and alive status bits and set 
the appropriate finish, abort, suspend, end, resume, or begin interrupt flag when it responds. 

The OPERATE1 command is selected by minor opcode15-12 bits = 0101. 

The minor opcode7-0 bits specify options for the command. If a bit Is zero, then the specified option is 
not selected. 

7 Begin a STATE, SCAN or EXECUTE command. 

6 Abort a SCAN or EXECUTE command. 

5 Enable an EXECUTE command to begin. 

4 Unused. 

3 Set the EXECUTE command begin-request flag. 

2 Set the EXECUTE command resume-request flag. 

1 Set the EXECUTE command end-request flag. 

0 Set the EXECUTE command suspend-request flag. 

OPERATE2 

The OPERATE2 command Is used to operate various functions. 

The OPERATE2 command is selected by minor opcode15-12 bits = 0110. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Unused. 

6 Capture status2, statusi and statusO. 

5 Update counter21. 

4 Update counter20. 

3 Unused. 

2 Capture counterl. 

1 Operate counterl. 

0 Update counterl. 

RESET 

This command is used to software-reset either selected functions or the entire ’ACT8990. 

The RESET command Is selected by minor opcode15-12 bits = 0111. 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


11-59 


PRODUCT PREVIEW 


PRODUCT PREVIEW 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


D3610. JULY 1990—TI0288 


minor command register bit description (continued) 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 

7 Unused. 

6 Unused. 

5 Unused. 

4 Unused. 

3 Reset the request flag. 

2 Reset the data buffers. 

1 Reset the Interrupt flags. 

0 Software reset the entire ’ACT8990. 


major command register bits 


BIT 

DESCRIPTION 

0 

Major OpcodeO 

1 

Major Opcodel 

2 

Major Opcode2 

3 

Major Opcode3 

4 

Major Opcode4 

5 

Major Opcodes 

6 

Major Opcodes 

7 

Major Opcode? 

8 

Major Opcodes 

9 

Null 

10 

Null 

11 

Null 

12 

Major Opcodel 2 

13 

Major Opcodel 3 

14 

Major Opcodel 4 

15 

Major Opcodel 5 


major command register bit description 

The major command register is set by the host to select a particular major command to be executed and 
to direct its operations while it is alive. The bits are not altered by the device. The major command 
register address (from ADRS4-ADRS0) Is 01011. 

The act of writing an OPERATEO/1 minor command with bit 7 set, causes the selected major command 
to begin. 

The major commands may require many clock periods to complete their operations, during which the 
awake and alive status bits are affected. When they finish, the finish interrupt flag is set. The major 
commands do not assert the RDY pin. 

Note that the major command register should not be written to while a major command is alive. 

major opcodes-0 

The major opcodes-0 bits specify options for the command. 
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major command register bit description (continued) 
major opcode15-12 

The major opcode15-12 bits select the major command: 

0000 No effect. 

0001 Select a STATE command to change the target-interface state. 

0010 Select an EXECUTE command to cause the IEEE Standard 1149.1 target to execute an 
instruction. 

0011 Select a SCAN command to scan data and Instructions between the IEEE Standard 1149.1 

target and the ’ACT8990. 

01XX No effect. 

1XXX No effect. 

Major commands cause the ’ACT8990 to Interface with Its IEEE Standard 1149.1 target(s). There are 
three major commands: STATE, EXECUTE, and SCAN. 

STATE 

The STATE command is used to change the state of the target interface and target(s) from their current 
state to the state selected by the major opcode2-0 bits. 

During the STATE command no action other than the state change occurs: 

- The event detectors and counters are ignored. 

-Counterl is ignored and not operated, even if the Run-Test/Idle state is entered. 

-The data buffers are ignored and not loaded from or stored to, even if the Shift-DR or ShIft-IR states are 
entered. 

-The shifter-FlFO Is ignored and not operated, even if the Shift-DR or Shift-IR states are entered. 

The command (see Figure 20) has two operating states that can be used together with the major 
opcode2-0 bits by the Sequencer block to select which IEEE Standard 1149.1 state the target interface 
and target(s) should be held in or moved to. The states are: 

- Dead: the command is either finished or not yet begun. 

- End: the Sequencer block is moving the target interface to the state selected by the major opcode2-0 
bits. 

If the current state and selected state are different, the state change (see Figure 1) uses the following 
rules: 

-If the current state is Test-Logic-Reset, then the change occurs first through the stable Run-Test/Idle 
state, then via temporary states only. 

- If the current state is not Test-Logic-Reset, then the change occurs via temporary states only. 

If the current state and selected state are the same, the state change (see Figure 1) uses the following 
rules: 

-If major opcode2 is 0 (the state is Test-Logic-Reset or Run-Test/Idle), then no change occurs. 

- If major opcode2 is 1 (the state is Shift-DR, Shift-IR, Pause-DR or Pause-IR), then the change occurs via 
temporary states only through the matching update and capture states, returning to the same state. 

The STATE command can be begun only by OPERATED/1 minor commands. Note that the EXECUTE 
command can be configured to behave like the STATE command by going directly to Its end state after It 
begins, the difference being that the EXECUTE command can be begun by a signal on an EVENT pin via 
the event detectors and counters. 
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major command register bit description (continued) 

The STATE command is selected by major opcode15-12 bits = 0001. The major opcode11-4 bits are ignored. 

The major opcode2-0 bits select the end state (the state of the target after the command ends). 

000 Test-Logic-Reset. 

001 Test-Logic-Reset. 

010 Run-Test/Idle. 

011 Run-Test/Idle. 

100 Shift-DR. 

101 Shift-IR. 

110 Pause-DR. 

111 Pause-IR. 


The host requests the 
STATE command to 



and the fInIsh-Interrupt 
flag is set when the 
target interface and link 
are in the end state. 

FIGURE 20. STATE DIAGRAM OF THE STATE COMMAND 
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major command register bit description (continued) 

EXECUTE 

The EXECUTE command is used to make the target(s) execute instructions (in the Run-Test/Idle state) 
that have been shifted Into their instruction reglster(s). 

The command (see Figure 21) has four operating states (dead, execute, sleep and end) that are used 
together with the major opcode bits by the sequencer block to select which IEEE Standard 1149.1 state 
the target interface and target(s) should be held in or moved to. 

The combination of the command operating states and changes between these states caused by minor 
commands, counterl, the event detectors, and counters allow the target(s) instructions to begin, suspend, 
resume and end under host software or the ’ACT8990 hardware control. 

When the ’ACT8990 is configured for IEEE Standard 1149.1 target(s) (by setting the machine format1-0 
and output formatl -0 control bits to zero), the command operating states are: 

- Dead: the command is either finished or not yet begun. 

-Execute: the target Interface is in (or moving to) the Run-Test/Idle state in which IEEE Standard 1149.1 
target(s) execute their instruction(s). 

-Sleep: the target interface is in (or moving to) the Pause-DR or Pause-IR states (as selected by the 
major opcodes bit) in which IEEE Standard 1149.1 target(s) may not execute their instruction(s). 

- End: the command is about to finish and the sequencer block is moving the target interface to a state 
selected by the major opcode2-0 bits. 

The command state may be changed by: 

-Host software: the OPERATED/1 minor commands may set and clear flags to request the command to 
begin, suspend, resume or end. 

-Host software: the OPERATEO/1 minor commands may request the command to abort. 

-The EXECUTE command itself: Its major opcode4 bit may be set to automatically suspend itself every 
time it enters the execute state. 

-The event detectors and counters: they may set flags to request the command to begin, suspend, 
resume or end. 

- Counterl: It may set flags to request the command to suspend or end. 

The command is suspended by an EVENT pin via an event detector, by an OPERATEO/1 command, or 
by counterl passing zero. The executing command goes to the sleep state selected by the major 
opcodes bit in which it does not operate counterl. 
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major command register bit description (continued) 

The command is ended by an EVENT pin via an event detector, by an OPERATEO/1 command, or by 
counterl passing zero. The executing or sleeping command goes to the end state selected by the major 
opcode2-0 bits and finishes. End requests have priority over suspend or resume requests. 

The command is resumed by an EVENT pin via an event detector or by an OPERATEO/1 command. The 
sleeping command goes to the execute state selected by the major opcodes bit In which it may operate 
counterl. 

The command Is begun by an EVENT pin via an event detector or by an OPERATEO/1 command. The 
dead command goes to the end, sleep or execute state selected by the major opcode7-6 bits. Attempts 
to set the begin-request flag are ignored until they are enabled by OPERATEO/1 commands. 

The command is aborted by an OPERATEO/1 command. The executing or sleeping command goes to the 
sleep state selected by the major opcodes bit and finishes. Abort requests have priority over suspend or 
resume requests. 

The alive status bit is asserted when the command begins and negated when it finishes. The awake 
status bit is one (the command is awake) when the target interface is moving to or already in the execute 
or end states. The awake status bit is zero (the command is asleep) when the target Interface Is moving 
to or already in the sleep state. 

This command allows only one contiguous block of execute states to be outstanding in the retimed link. If 
the command is asleep and a resume request occurs, the device will not respond until the link is empty of 
execute states. If the command is asleep or executing and an end or abort request occurs, the device 
responds immediately. 

The command finishes when the link is empty of execute and temporary states and holds only the end or 
sleep state. It then sets the finish flag (and possibly the abort flag). 

The EXECUTE command is selected by major opcode15-12 bits = 0010. 

The major opcodel 1 -9 bits are ignored. 

The major opcodes bit selects suspend and resume options. 

0 The command clears only the respective suspend or resume requests when it suspends or 

resumes. 

I The command clears both suspend and resume requests when It either suspends or 
resumes. 

The major opcode7-6 bits select the begin options. 

00 or 01 The command goes directly to the end state when it begins. It Is similar to a STATE 
command but may be begun by EVENT pins. 

10 The command goes directly to the sleep state when It begins. 

II The command goes directly to the execute state when it begins. 

The major opcodes-4 bits select suspend, end, and abort options. 

00 The command pauses or ends when counterl passes zero. 

01 The command pauses or ends when counterl passes zero. 

10 The command does not use counterl and ends after a single execute state Is sent. 

11 The command does not use counterl and aborts after a single execute state Is sent. 

The major opcodes bit selects the execute and sleep states for IEEE Standard 1149.1 operation if 
machine format1-0 bits are 00. If machine format1-0 bits are 01, 10, or 11, then other states are 
selected for Tl internal manufacturing test mode. 

0 Use Run-Test/Idle and Pause-DR states. 

1 Use Run-Test/Idle and Pause-1 R states. 
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major command register bit description (continued) 

The major opcode2-0 bits selects the end state. 


000 

Test-Logic-Reset. 

001 

Test-Logic-Reset. 

010 

Run-Test/ldle. 

oil 

Run-Test/Idle. 

100 

ShIft-DR. 

101 

Shift-IR. 

110 

Pause-DR. 

111 

Pause-IR. 



NOTES: 1. The begin, end, suspend, and resume requests are caused by either the host 
writing OPERATEO/1 commands, by the detection and counting of events on 
event pins, or by counterl passing zero. 

2. Counterl passing zero can cause pause or end requests. 

3. When the command begins, the target interface goes to the execute, pause, 
or end states as selected by major opcodo5“4. 

FIGURE 21. STATE DIAGRAM OF THE EXECUTE COMMAND 
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major command register bit description (continued) 

SCAN 

The SCAN command is used to scan instructions and data (in the Shift-IR or Shift-DR states) between the 
’ACT8990 parallel write and read buffers and the target(s) serial instruction or data registers. 

The command (see Figure 22) has four operating states (dead, scan, sleep and end) that are used 
together with the major opcode bits by the sequencer block to select which IEEE Standard 1149.1 state 
the target interface and target(s) should be held in or moved to. 

The combination of the command operating states and changes between these states allow the 
command to perform all low-level scan functions. The host functions are limited to the following: 1) before 
the command begins, selecting the number of bits to be scanned by loading the value into counterl and 
2) during the command, capturing the write and read buffer status In status2 register and appropriately 
loading data to the write buffer or storing data from the read buffer. 

When the ’ACT8990 is configured for IEEE Standard 1149.1 target(s) (by setting the machine format1-0 
and output formatl -0 control bits to zero), the SCAN command operating states are: 

- Dead: the command is either finished or not yet begun. 

-Scan: the target interface is In (or moving to) the ShIft-DR or Shift-IR state (as selected by the major 
opcodes bit) in which the ’ACT8990 will scan data between itself and the target(s). 

-Sleep: the target interface is In (or moving to) the Pause-DR or Pause-IR state (as selected by the major 
opcodes bit) In which the ’ACT8990 will not scan data between itself and the target(s). 

- End: the command is about to finish and the sequencer block is moving the target interface to a state 
selected by the major opcodes-0 bits. 

The command state may be changed by: 

-Host software: the OPERATEO/1 minor commands may request the command to abort. 

-The Write Buffer: the command suspends and resumes the scanning of data (by entering its sleep and 
scan states) depending on the availability of data in the write buffer. 

-The Read Buffer: the command suspends the resumes the scanning of data (by entering its sleep and 
scan states) depending on the availability of space in the read buffer. 

-Counterl: the command ends (by entering its end state) when counterl passes zero and the correct 
number of bits have been scanned. 
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major command register bit description (continued) 

The target registers are treated as a number of modules each containing a string of data. Each string is 
accessed with one or more SCAN commands. The string length is defined as one plus the value of the 
counterl register, giving a range of one to 2^2 bits per SCAN command. The command ends when 
counterl passes zero, decrements to all ones, and all data bits are sent. The command then goes to the 
end state and finishes. 

The SCAN command may be aborted by an OPERATEO/1 command. It responds in either the scan or the 
sleep states when on a word boundary by going to the sleep state and finishing. 

The alive status bit Is asserted when the command begins and negated when it finishes. The awake 
status bit is one (the command is awake) when the target interface is moving to or already In the scan or 
end states. The awake status bit is zero (the command is asleep) when the target interface is moving to 
or already in the sleep state. 

The SCAN command does not allow the number of outstanding data bits to exceed the shifter-FlFO 
length as selected by the serial length control bit. 

The command finishes when the link is empty of scan and temporary states and holds only the stable end 
or sleep state. It then sets the finish flag (and possibly the abort flag). 

The SCAN command is selected by major opcode15-12 bits = 0011. 

The major opcodel 1 -6 bits are ignored. 

The major opcode5-4 bits select the suspend, end, and abort options. 

00 The command ends when counterl passes zero. 

01 The command ends when counterl passes zero and suspends after ail bits are sent. 

10 The command does not use counterl and ends after a single bit is sent. 

11 The command does not use counterl and aborts after a single bit is sent. 

The major opcodes bit selects the scan and sleep states. 

0 Use Shift-DR and Pause-DR states. 

1 Use Shift-1 R and Pause-1 R states. 

The major opcodes-0 bits select the end state. 


000 

Test-Logic-Reset. 

001 

Test-Logic-Reset. 

010 

Run-Test/Idle. 

oil 

Run-Test/Idle. 

100 

ShIft-DR. 

101 

Shift-IR. 

110 

Pause-DR. 

111 

Pause-IR. 
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NOTES: 1. The data buffers request suspend if read is full and write is empty. 

2. The data buffers request resume if read Is not full and write is not empty. 

3. The command is begun and aborted by the host writing OPERATEO/1 commands. 

FIGURE 22. STATE DIAGRAM OF THE SCAN COMMAND 
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counterl updateO, counterl updatel register bits 



DESCRIPTION I 


COUNTER 1 UPDATEO 

COUNTER1 UPDATE1 

0 

Counterl UpdateO 

Counterl Updatel 6 

1 

Counterl Updatel 

Counterl Updatel? 

2 

Counterl Update2 

Counterl Updatel 8 

3 

Counterl UpdateO 

Counterl Updatel 9 

4 

Counterl Update4 

Counterl Update20 

5 

Counterl Updates 

Counterl Update21 

6 

Counterl Updates 

Counterl Update22 

7 

Counterl Update? 

Counterl Update23 

8 

Counterl Updates 

Counterl Update24 

9 

Counterl Update9 

Counterl Update25 

10 

Counterl Updatel 0 

Counterl Update26 

11 

Counterl Updatel 1 

Counterl Update2? 

12 

Counterl Updatel 2 

Counterl Update28 

13 

Counterl Updatel 3 

Counterl Update29 

14 

Counterl Updatel 4 

Counterl Update30 

15 

Counterl Updatel 5 

Counterl Updates 1 


counterl updatel-0 registers bit description 

The counterl updatel -0 registers are set by the host to configure the ’ACT8990 before a command is 
executed. The bits are not altered by the device. The counterl updateO register address (from ADRS4- 
ADRSO) is 01100. The counterl updatel register address (from ADRS4-ADRS0) is 01101. 

Counterl update registers load the 32-bit counter used in major commands. Registers 0 and 1 are the 
least and most significant words. Bits 0 and 15 are the least and most significant bits of each register. 
Reset causes the counterl update register bits to be reset to ail zeroes. Counterl is usually loaded before 
major commands begin. It is also reloaded from these registers when it passes zero during EXECUTE 
commands if the counter control bits are appropriately set. 

These registers are loaded to the counter by the OPERATE2 command. 
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counter2 updateO, counter2 update 1 register bits 



DESCRIPTION 1 


COUNTER2 UPDATEO 

COUNTER2 UPDATE1 

0 

Counter2 UpdateO 

Counter2 Updatel 6 

1 

Counter2 Updatel 

Counter2 Updatel? 

2 

Counter2 Update2 

Counter2 Updatel 8 

3 

Counter2 Update3 

Counter2 Updatel 9 

4 

Counter2 Update4 

Counter2 Update20 

5 

Counter2 Updates 

Counter2 Update21 

6 

Counter2 Updates 

Counter2 Update22 

7 

Counter2 Update? 

Counter2 Update23 

8 

Counter2 Updates 

Counter2 Update24 

9 

Counter2 Updates 

Counter2 Update25 

10 

Counter2 Updatel 0 

Counter2 Update26 

11 

Counter2 Updatel 1 

Counter2 Update2? 

12 

Counter2 Updatel 2 

Counter2 Update28 

13 

Counter2 Updatel 3 

Counter2 Update29 

14 

Counter2 Updatel 4 

Counter2 Update30 

15 

Counter2 Updatel 5 

Counter2 Update31 


counter2 update1-0 registers bit description 

The counter2 updatel -0 registers are set by the host to configure the ’ACT8990 before a command is 
executed. The bits are not altered by the device. The counter2 updateO register address (from ADRS4- 
ADRSO) is 01110. The counter2 updatel register address (from ADRS4-ADRS0) is 01111. 

Counter2 update registers load counter20 and counter21. When concatenated, registers 0 and 1 are the 
least and most significant words. Bits 0 and 15 are the least and most significant bits of each register. 
Reset causes the counter2 update register bits to be reset to all zeroes. Counter20/21 are usually loaded 
before major commands begin. They are also reloaded from these registers when they pass zero or as 
decided by an EVENT pin (external update) If the counter control bits are appropriately se^. 

These registers are loaded to the counter by the OPERATE2 command and when the counter20 and 
counter21 update inverted control bits are zero. 
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statusO register bits 


BIT 

DESCRIPTION 

0 

EventO Detect 

1 

Eventi Detect 

2 

Event2 Detect 

3 

Events Detect 

4 

Counterl Execute 

5 

Counterl Scan 

6 

Null 

7 

Null 

8 

Suspend Acknowledge 

9 

End Acknowledge 

10 

Resume Acknowledge 

11 

Begin Acknowledge 

12 

Buffer Error 

13 

Buffer Ready 

14 

Abort 

15 

Finish 


statusO register bit description 

The host may only read the statusO register. It is used to examine the ’ACT8990 during and after 
commands. The bits are altered by the device when an OPERATE2 command occurs. The statusO 
register address (ADRS4-ADRS0) is 10000. 

This register holds the Interrupt flag bits that indicate a specific status condition th^ has occurred In the 
device. If the matching interrupt-enable bit In the controlO register Is set, then the INT pin will be asserted. 
The interrupt flags are selectively cleared and set by the CLEARO/1 and SETO/1 commands. 

These bits are loaded from the interrupt flags by an OPERATE2 command. 

eventO detect 

This flag indicates if an event has been detected by event detectorO. 

0 No. 

1 Yes. 

event 1 detect 

This flag Indicates if an event has been detected by event detectorl. 

0 No. 

1 Yes. 

event2 detect 

This flag indicates if an event has been detected by event detector2. 

0 No. 

1 Yes. 


events detect 

This flag indicates 
0 No. 

1 Yes. 


If an event has been detected by event detectors. 
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statusO register bit description (continued) 
counterl execute 

This flag indicates if counterl has passed zero, as configured by the controls register, usually for an 
EXECUTE command. 

0 No. 

1 Yes. 

counterl scan 

This flag indicates if counterl has passed zero during a SCAN command. 

0 No. 

1 Yes. 

suspend acknowledge 

This flag Indicates if an EXECUTE command has responded to a suspend request. 

0 No. 

1 Yes. 

end acknowledge 

This flag indicates if an EXECUTE command has responded to an end request. 

0 No. 

1 Yes. 

resume acknowledge 

This flag indicates If an EXECUTE command has responded to a resume request. 

0 No. 

1 Yes. 

begin acknowledge 

This flag indicates if an EXECUTE command has responded to a begin request. 

0 No. 

1 Yes. 

buffer error 

This bit Indicates if a buffer error has occurred (I.e., an over-write or under-read to the write and read 
buffers). 

0 No. 

1 Yes. 

buffer ready 

This bit Indicates If the data buffers are ready for reading. This occurs when: 

- Only the write buffer is used and becomes empty. 

- Only the read buffer is used and becomes full. 

- Both are used, where the write buffer becomes empty and the read buffer becomes full. 

0 No. 

1 Yes. 

abort 

This flag indicates if a major command has aborted. 

0 No. 

1 Yes. 

finish 

This flag indicates If a major command has finished. 

0 No. 

1 Yes. 
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statusi register bits 


BIT 

DESCRIPTION 

0 

EventO Level 

1 

Eventi Level 

2 

Event2 Level 

3 

Events Level 

4 

Null 

5 

Null 

6 

Null 

7 

Null 

8 

Suspend Request 

9 

End Request 

10 

Resume Request 

11 

Begin Request 

12 

Null 

13 

Null 

14 

Awake 

15 

Alive 


status 1 register bit description 

The host may only read the statusi register. It is used to examine the ’ACT8990 during and after 
commands. The bits are altered by the device when an OPERATE2 command occurs. The statusi 
register address (ADRS4-ADRS0) is 10001. 

These bits are loaded from the internal status signals by an OPERATE2 command. 

eventO level 

This flag indicates the level of this pin. 

0 Low. 

1 High. 

event 1 level 

This flag indicates the level of this pin. 

0 Low. 

1 High. 

event2 level 

This flag indicates the level of this pin. 

0 Low. 

1 High. 

events level 

This flag indicates the level of this pin. 

0 Low. 

1 High. 
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status 1 register bit description (continued) 
suspend request 

This flag indicates if an EXECUTE command has been requested to suspend. 

0 No. 

1 Yes. 

end request 

This flag indicates if an EXECUTE command has been requested to end. 

0 No. 

1 Yes. 

resume request 

This flag indicates if an EXECUTE command has been requested to resume. 

0 No. 

1 Yes. 

begin request 

This flag indicates if an EXECUTE command has been requested to begin. 

0 No. 

1 Yes. 

awake 

This status bit indicates the state of major commands. 

0 A major command is alive and asleep, or none are alive. 

1 A major command is alive and awake, or ending. 

The target-interface send functions are moving towards or already in the execute or scan state when 
awake during EXECUTE or SCAN commands. The target-interface send functions are moving towards or 
already In the end state selected by major opcode2-0 when ending during STATE, EXECUTE or SCAN 
commands. 

alive 

This status bit indicates the state of major commands. 

0 No command Is alive. 

1 A major command is alive. 
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status2 register bits 


BIT 

DESCRIPTION 

0 

Target Interface StateO 

1 

Target Interface Statel 

2 

Target Interface State2 

3 

Target Interface State3 

4 

Null 

5 

Null 

6 

Null 

7 

Null 

8 

Write OK Inverted 

9 

Write Empty Inverted 

10 

Null 

11 

Null 

12 

Read OK 

13 

Read Full 

14 

Null 

15 ! 

Null 


status2 register bit description 

The host may only read the status2 register. It is used to examine the ’ACT8990 during and after 
commands. The bits are altered by the device when an OPERATE2 command occurs. The status2 
register address (ADRS4-ADRS0) is 10010. 

These bits are loaded from the internal status signals by an OPERATE2 command. 

target interface state2-0 

These bits indicate which stable state the target Interface is sending. 


000 

Test-Logic-Reset. 

001 

Test-Logic-Reset. 

010 

Run-Test/Idle. 

oil 

Run-Test/Idle. 

100 

Shift-DR. 

101 

Shift-IR. 

110 

Pause-DR. 

111 

Pause-IR. 


target interface stated 

This bits Indicates If the target interface is sending a stable state or a temporary state. 

0 The target Is In the stable state indicated by bits 2-0. 

1 The target Interface Is in a temporary state and bits 2-0 are all zeroes. 

write OK inverted 

This bit Indicates the status of the write buffer at all times. It is active if at least one word of the buffer Is 
empty. 

0 At least one word of the serial write buffer is empty. 

1 The serial write buffer is full. 
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status2 register bit description (continued) 
write empty inverted 

This bits indicates the status of the write buffer at ail times. If the buffer is empty, two words may be 
written into it. 

0 The serial write buffer is empty. 

1 The serial write buffer is not empty. 

read OK 

This bit indicates the status of the read buffer at all times. When active, at least one word is full and may 
be read. 

0 The serial read buffer is empty. 

1 At least one word of the serial read buffer is full. 

read full 

The status of this bit indicates the condition of the serial read buffer at all times. 

0 At least one word of the serial read buffer is empty. 

1 Both words of the serial read buffer are full. 


status3 register bits 


BIT 

DESCRIPTION 

0 

Null 

1 

Null 

2 

Null 

3 

Null 

4 

Null 

5 

Null 

6 

Null 

7 

Null 

8 

Null 

9 

Null 

10 

Null 

11 

Null 

12 

Null 

13 

Null 

14 

Null 

15 

Null 


status3 register bit description 

The status3 register address (ADRS4-ADRS0) is 10011. 

All bits in this register are null; writes have no effect and reads obtain zeroes. 
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captureO, capture 1 register bits 



DESCRIPTION 1 


CAPTUREO 

CAPTURE1 

0 

CaptureO 

Capturel 6 

1 

Capturel 

Capturel? 

2 

Capture2 

Capturel 8 

3 

CaptureO 

Capturel 9 

4 

Capture4 

Capture20 

5 

Captures 

Capture21 

6 

Captures 

Capture22 

7 

Capture? 

Capture23 

8 

Captured 1 

Capture24 

9 

Captures 

Capture25 

10 

Capturel 0 

Capture26 

11 

Capturel 1 

Capture2? 

12 

Capturel 2 

Capture28 

13 

Capturel 3 

Capture29 

14 

Capturel 4 

CaptureOO 

15 

Capturel 5 

Capture01 


capture1-0 registers bit description 

The host may only read the capture1-0 registers. They are used to examine the ’ACT8990 during and 
after commands. The bits are altered by the device when an OPERATE2 command occurs. The captureO 
register address (ADRS4-ADRS0) is 10100. The capturel register address (ADRS4-ADRS0) is 10101. 

These registers hold the value of counterl. They are loaded from counterl by an OPERATE2 command 
or when the capture enablel bit is set. 

capture 15-0 

The captureO register stores the current value of the counterl least significant word. Bits 0 and 15 are the 
least and most significant bits, respectively. Reset causes this register to reset to all zeroes. 

capture31-16 

The capturel register stores the current value of the counterl most significant word. Bits 16 and 31 are 
the least and most significant bits, respectively. Reset causes this register to be reset to all zeroes. 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


11-77 


PRODUCT PREVIEW 



PRODUCT PREVIEW 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


D3610, JULY 1990—TI0288 


read buffer register bits 


BIT 

DESCRIPTION 

0 

Read BufferO 

1 

Read Bufferl 

2 

Read Buffer2 

3 

Read Buffer3 

4 

Read Buffer4 

5 

Read Buffers 

6 

Read Buffers 

7 

Read Buffer? 

8 

Read Buffers 

9 

Read Buffers 

10 

Read Bufferl 0 

11 

Read Bufferl 1 

12 

Read Bufferl 2 

13 

Read Bufferl 3 

14 

Read Bufferl 4 

15 

Read Bufferl 5 


read buffer register bit description 

The host may only read this register. It Is used to access the read buffer used by the SCAN commands. 
The read buffer register address (ADRS4-ADRS0) is 10110. 

read buffer 15-0 

These bits are the most significant word of the two words that make up the read buffer. 


write buffer register bits 


BIT 

DESCRIPTION 

0 

Write BufferO 

1 

Write Bufferl 

2 

Write Buffer2 

3 

Write Buffer3 

4 

Write Buffer4 

5 

Write Buffers 

6 

Write Buffers 

7 

Write Buffer? 

8 

Write Buffers 

9 

Write Buffers 

10 

Write Bufferl 0 

11 

Write Bufferl 1 

12 

Write Bufferl 2 

13 

Write Bufferl 3 

14 

Write Bufferl 4 

15 

Write Bufferl 5 


write buffer register bit description 

The host may only write to this register. It is used to access the write buffer used by the SCAN 
commands. The write buffer register address (ADRS4-ADRS0) is 10111. 

write buffer 15-0 

These bits are the most significant word of the two words that make up the write buffer. 
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absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (V| < 0 or V| > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pin . ± 200 mA 

Storage temperature range. -65‘'C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




SN54ACT8990 

SN74ACT8990 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 


Vcc 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

0 


Vcc 

V 

lOH 

High-level output current 

-8 

-8 

mA 

'OL 

Low-level output current 

8 

8 

mA 

At/Av 

Input transition rise or fall rate 

0 


10 

0 


10 

ns/V 

ta 

Operating free-air temperature 

-55 


125 

0 


70 

“C 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


PARAMETER 

Vcc 

TEST CONDITIONS 

Ta = 25*0 

SN54ACT8990 

SN74ACT8990 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

4.5 V 

lOH = -20ftA 

4.4 

4.4 

4.4 

V 

•oh = -8 mA 

3.7 

3.7 

3.7 

5.5 V 

lOH = -20fLA 

5.4 

5.4 

5.4 

VOL 

4.5 V to 5.5 V 

lOL - 20 ixA 

0.1 

0.1 

0.1 

V 

•OL = 8 mA 

0.5 

0.5 

0.5 

l| 

adrs.Rd.wR.tcki 

5.5 V 

Vi = Vcc or GND 

±1 

±1 

±1 

ju,A 

All others 

5.5 V 

< 

II 

±1 

±1 

±1 


V| = GND 

-70 



loz 

TDO, TMS.INT.RD? 

5.5 V 

Vq = Vcc or GND 

±10 

±10 

±10 

jxA 

All otherst 

5.5 V 

Vo “ Vcc 

±10 

±10 

±10 

fiA 

Vq = GND 

-70 



•cc 

5.5 V 

V| = Vcc or GND, >0 = 0 


450 

450 

fxA 


t For I/O ports, the parameter Iqz includes the input leakage current. 
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timing requirements over recommended operating free-air temperature range (see Note 2) 



SN54ACT8990 

SN74ACT8990 

UNIT 

MIN MAX 

MIN MAX 

fclock 

Clock frequency 




MHz 

tw 

Pulse duration 

TCKI high or low 



ns 

TRST low 



WR low 



EVENT3-0 high or low 



tsu 

Setup time 

TDM-0 before TCKI t 



ns 

EVENT3-0 before TCKI T 



ADRS4-0 and DATA15-0 before WR T 



th 

Hold time 

TDM-0 after TCKI t 



ns 

EVENT3-0 after TCKI t j 



ADRS4-0 and DATA15-0 after WR t 





TRSThighto^low 




tr 

Recovery time 

WRt toRDYlow 



ns 



toRDYlow 





NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V 


PARAMETER 

FROM 

TO 

SN54ACT8990 

SN74ACT8990 

UNIT 

(INPUT) 

(OUTPUT) 

MIN MAX 

MIN MAX 

^max 

TCKI 



MHz 

tPLZ 

jmfi 

Wy, INT, DATA15-0 



ns 

tPHZ 



tPZL 

TRSTi 

RDY, INT, DATA15-0 



ns 

tPZH 



tPLZ 

TRSTi 

TMS/EVENT 



ns 

tPHZ 



tpZL 

TRSTi 

TMS/EVENT 



ns 

tPZH 



tPLZ 


DATA15-0 



ns 

tPHZ 



tpZL 

RDT 

DATA15-0 



ns 

tPZH 



tPLZ 

TCRii 

TCKO, TMS5-0, TDO 



ns 

tPHZ 



tPZL 

TCKii 

TCKO, TMS5-0, TDO 



ns 

tPZH 



tPLZ 

TOFFi 

TCKO, TMS5-0, TDO 



ns 

tPHZ 



tPZL 

TOFFi 

TCKO. TMS5-0, TDO 



ns 

tPZH 



tPLZ 

TCKii 

EVENT3-0 



Hi 

tPHZ 



tpZL 

TCKii 

EVENT3-0 



ns 

tpZH 



tPLZ 

TOFFi 

EVENT3-0 




tPHZ 



tPZL 

Toff 4. 

EVENT3-0 



im 

tPZH 




, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-80 







SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


TI0288—D3610, JULY 1990 



, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


11-81 






PRODUCT PREVIEW 


SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 


D3610, JULY 1990—TI0288 

APPLICATION INFORMATION 


direct links 

A direct link is a connection between the ’ACT8990 and targets that does not delay the target interface 
signals more than one clock period. Typically, it is pin to pin or uses TTL buffer devices. This method is 
used when the output buffer delay plus external buffer and cable delays meet the required setup timing 
values. 

A direct link to a target is shown In Figure 23. The ’ACT8990 TDI, TOO, and TMS pins are connected to 
the TOO, TDI, and TMS pins of the target. The test clock is Input and output on the TCKI and TCKO pins. 

Target Devices 



Two Parallel Chains of Targets with Separate TMS Inputs 


Remote Target Devices 



function on the target TDO so the controller 
requires separate local and remote TDIs 


Local and Remote Targets with Separate TMS Inputs and TDO Outputs 
FIGURE 23. DIRECT LINKS TO TARGETS 
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APPLICATION INFORMATION (continued) 


retimed links 

A retimed link is an arrangement of one or more flip-flops In the connection between the ’ACT8990 and 
the target. Retimed links buffer and retime the target interface signals to meet the proper setup and hold 
time requirements between the ’ACT8990 and its targets. This may be required when the clock rate is 
high and either the target is at a distance or the connection involves fanout or TTL buffer devices. The 
length of the link is the total number of flip-flops In the outgoing and return paths. The ’ACT8990 supports 
retimed links up to 31 bits long. 

A retimed link to a target Is shown in Figure 24. The TDI, TOO, and TMS pins of the ’ACT8990 are 
connected to the target TDO, TDI, and TMS pins. The test clock is input and output on the TCKI and 
TCKO pins. The presence of the flip-flops delays the signals at the TDI1 -0 and EVENT3-0 pins relative 
to the target interface state at the TMS5-0 and TDO outputs. To provide the major commands, data 
buffers and shifter-FlFO with the delayed mode source signal required to operate with retimed links, the 
mode source is passed through a link delay register whose length, set by the link delay4-0 control bits, 
matches the link Itself. This is shown in Figure 8. 

The STATE command finishes only when the requested state and equal numbers of temporary states 
have been sent and returned so that the whole link is in one stable state. 

The EXECUTE command allows only one contiguous block of execute states to be outstanding in the 
retimed link. It decodes the mode source and the delayed mode source to identify execute states as they 
are sent and returned. This ensures that the end of a prior block of states being returned has been 
reached before the next block of states Is sent. This command finishes only when the requested end 
state and equal numbers of temporary states have been sent and returned so that the whole link is in one 
stable state. 

The SCAN command does not allow the number of outstanding data bits (the difference between the 
number of bits sent on TDO and the number of bits received on TDI) to exceed the shlfter-FlFO length 
selected by the serial length control bit (control4 register bit 5). The number of outstanding data bits Is 
counted by decoding the mode source and the delayed mode source to identify scan states as they are 
sent and returned. The SCAN command Is used to control the operation of the shIfter-FIFO. The scan 
command finishes only when the requested end state has been sent and returned so that the whole 
retimed link is in one stable state. 

For retimed links shorter than the selected shifter-FlFO length, the ’ACT8990 scans data continuously 
without suspending the SCAN command. This Is because it sends data bits from the shifter-FlFO until 
matching data bits are returned from the target. The ’ACT8990 compensates for the delay of data within 
the link without a reduction In the data transfer rate. 

For retimed links longer that the selected shifter-FlFO length, the ’ACT8990 scans data in bursts and 
periodically suspends the SCAN command. This is because all of the data bits from the shIfter-FlFO are 
sent before matching data bits are returned from the target. The ’ACT8990 compensates for the delay of 
data within the link, but at a reduced data transfer rate. The host sees this as a slowing In the filling and 
emptying of the data buffer as the suspend and resume commands are handled with the ’ACT8990. 
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Source 



Source 


FIGURE 24. RETIMED LINK TO TARGET 
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APPLICATION INFORMATION (continued) 


target switching 

When the ’ACT8990 is linked to several parallel targets, Its architecture allows the host to operate on 
them individually or In groups. A target may be operated on Individually by setting the corresponding 
connect mode control bit to one while holding the other targets in some selected stable state with their 
connect mode control bits set to zero. Targets may be operated on as a group when the connect mode 
control bits for all targets In the group are set to one and all other connect mode control bits are set to 
zero. 

Target switching is the method provided to suspend operations on one target and resume operations on 
any other target. To support target switching, the host must maintain records of the stable state, the link 
delay value, and the shifter string value for the targets that it is not currently operating on. 

When the host decides to suspend operations on target A, it allows any major command that is alive to 
finish (end state). The connect data1 control bit Is set to zero to disconnect all TMS pins and enter the 
loopback mode. The data in the shlfter-FlFO from target A is stored and replaced with the data from 
target B by a short SCAN command whose end state matches that of target B. The link delay4-0 control 
bits and connect mode5-0 bits are set to match the link to target B. The connect data1 control bit is set to 
one to connect all TMS pins and target B may be operated on. 
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description 

The 'ACT8994 digital bus monitor (DBM) is designed to monitor and/or store the value of a digital bus up 
to sixteen bits in width. It resides in parallel with the bus being monitored. 

Data clocked into the device can be stored in a scannable random-access memory (RAM). Up to 1024 
words of sixteen bits can be stored. A parallel signature analysis (PSA) can also be performed on the data 
or on the contents of the memory. This allows the designer to check the signature after a predetermined 
number of clock cycles and examine up to 1024 prior patterns if an error is detected. 

The 'ACT8994 can be operated in an on-line or off-line mode. In the on-line mode, the device operates 
synchronously to one or more of the external clock (CLK1-CLK3) Inputs and/or the JTAG test clock 
(TCK) generated by the programmable clock Interface (PCI) circuit, which allows real-time system tests to 
be performed by using the system clock(s) to control operation of the device. 


SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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description (continued) 

In the off-line mode, the device operates synchronously to TCK according to IEEE Standard 1149.1. The 
test access port (TAP) monitors TCK and the level of the test mode select (TMS) input to issue control 
signals and direct the device through its states (see Figure 1). 

In the on-line mode, the event qualification module (EQM) allows data sample, storage, and/or PSA 
operations to be performed according to one of eight protocols. Register files In the EQM store compare 
patterns that allow the user to define specific values of the 16-blt bus for which the test operations are to 
be performed. Additional register files are provided for data mask patterns that cause the device to ignore 
data appearing on any combination of the data (D) inputs. Event-quallfication-in (EQI) and event- 
qualification-out (EQO) pins allow global event qualification test schemes to be developed. Eight event- 
qualification protocols include various start/stop, start/pause/resume, and do-while algorithms. 

The 1024-word by 16-bit RAM can be serially written to or read from one address at a time or via direct 
memory access (DMA) instructions provided to speed transfer of large amounts of data to and from the 
RAM. DMA is also implemented for accessing the register files in the EQM. IEEE Standard 1149.1- 
compatible read and write instructions are included. 

There are two methods for initiating 'ACT8994 DMA operations. The first method monitors the serial data 
stream on the test data in (TDI) input and starts DMA when an expected 8-bit pattern is recognized. The 
second method Initiates DMA when the TAP enters the Shift-DR TAP state from Pause-DR. 

Many of the functional characteristics of the 'ACT8994 are user-definable, greatly increasing the flexibility 
and versatility of the device. Any combination of data bits can be masked from PSA and/or storage 
operations, and the user defines the tap bits for parallel signature generation. Many of the Internal error 
and status signals can be output via EQO to monitor real-time test operations. 

The RAM can be powered down when It is not being accessed, greatly decreasing total power dissipation. 

The polynomial input/output (PIO) is a bidirectional pin used when cascading more than one DBM in a 
PSA operation. PIO is used as a feedback TAP for the PSA algorithm. 

The device contains nine serial shift registers. For ail registers, the most significant bit (MSB) is defined to 
be the bit nearest TDI. The least significant bit (LSB) is defined to be the bit nearest test data out (TDO). 

The SN54ACT8994 is characterized for operation over the full military temperature range of -55“C to 
125®C. The SN74ACT8994 is characterized for operation from 0®C to 70®C. 
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FIGURE 1. TAP STATE DIAGRAM 
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signal descriptions 

TDI—^Test Data in 

One of the four pins required by IEEE Standard 1149.1. TDI Is the serial input for shifting data through the 
instruction register or one of the data registers. An internal pullup forces TDI high if left floating or if a 
board continuity failure leaves the pin open. 

TDO—Test Data Out 

One of the four pins required by IEEE Standard 1149.1. TDO is the serial output for shifting data through 
the Instruction register or data registers. 

TCK—Test Clock 

One of the four pins required by IEEE Standard 1149.1. Operation of the 'ACT8994 in the off-line mode is 
synchronous to TCK. Data Is captured on the rising edge of TCK and outputs change on the falling edge 
of TCK. 

TMS—^Test Mode Select 

One of the four pins required by IEEE Standard 1149.1. The level of TMS at the rising edge of TCK 
directs the 'ACT8994 through its states (see Figure 1). An internal pullup forces TMS high if left floating or 
if a board continuity failure leaves the pin open. 

D15-D0—Data Inputs 

This sixteen-bit bus inputs data to be compressed and/or stored. Each bit can be individually masked so 
that it is not comprehended during test operations. 

CLK1/CLK2/CLK3--Clock 1-Clock 3 

In the on-line mode, operation of the 'ACT8994 is synchronous to one or a combination of these clocks 
and/or TCK. The programmable clock interface (PCI) circuit monitors the clock Inputs and Issues the on¬ 
line clock to the device. 

PIO—Polynomial Input/Output 

This I/O pin is used when cascading more than one DBM to provide signature analysis on more than 
sixteen bits. Its configuration as an input or output depends on the significance (most, middle, or least) of 
the DBM in the scan path. 

EQI—Event Qualification In 

This pin accepts data from the outside world when the 'ACT8994 operates in the on-line mode. This 
allows test operations to be performed when a user-defined condition exists. Eight protocols for on-line 
test operations are Implemented in the 'ACT8994. 

EQO—Event Qualification Out 

This pin outputs signals when certain conditions have been observed. It can be configured to output 
sixteen different error and status signals during on-line monitoring. When more than one DBM Is in use, 
the EQO outputs are typically wire-ANDed or wire-ORed together to implement global qualification 
schemes. 
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State diagram description 

The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
state the TAP can retain for consecutive TCK cycles. Any state that does not meet this criterion is an 
unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. No more than one register should be manipulated at a time. 

The function performed in any state occurs on the rising edge of TCK after the state is entered, and the 
function is also performed on the rising edge of TCK on the cycle in which the TAP state changes. For 
example, the first shift operation in Shift-DR occurs on the first rising edge of TCK after the TAP has 
entered Shift-DR from either Capture-DR or Exit2-DR and the last shift occurs on the rising edge of TCK 
in which the TAP state changes from Shift-DR to ExItl-DR. 

Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test-Logic-Reset 

In this state, the test logic is inactive and an internal reset signal is applied to all registers in the device. 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The 
TMS pin has an internal pullup that forces it to a high level if left unconnected or if a board defect causes 
it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Passing through the Test-Logic-Reset state is equivalent to a power-down/power-up operation. All 
registers are set to their reset values during Test-Logic-Reset. 

Run-Test/Idle 

The TAP must pass through this state before executing any test operations. Storage and PSA operations 
In the off-line mode are executed in Run-Test/Idle. 

Select-DR-Scan, Select-1 R-Scan 

No specific function Is performed in these states, and the TAP exits either of them on the next TCK cycle. 
These states are provided to steer the TAP to the data and instruction register shift states. 

Capture-DR 

The selected data register is placed in the scan path (i.e., between TDI and TDO). Depending on the 
current instruction, data may or may not be loaded or captured by the selected register on the rising edge 
of TCK in Capture-DR. 

Shift-DR 

In this state, data is serially shifted through the selected data register, from TDI to TDO, on each TCK 
cycle. The first shift does not occur until the first TCK rising edge after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 

On the falling edge of TCK as the TAP enters Shift-DR from Capture-DR, TDO goes from the high- 
impedance state to the active state. If the TAP has not passed through the Test-Logic-Reset state since 
the last scan operation, TDO enables to the level dictated by the LSB of the selected data register. If the 
TAP has passed through the Test-Logic-Reset state since the last scan operation, TDO enables to a low 
level as the bypass register, which preloads with a logic 0, Is selected after a reset. 

If the TAP enters Shift-DR from Exit2-DR, TDO enables to the value present before it was last disabled. 
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State diagram description (continued) 

During DMA operations, data is transferred to or from the RAM or register files while the TAP is in the 
Shift-DR state. During a DMA write operation, data Is serially Input via TDI but is not shifted out via TDO. 
When a DMA write operation is active, the value of TDO Is unknown. 

During a DMA read operation, data Is serially output via TDO and TDI is ignored. 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exlt1 -DR or Exit2-DR without recapturing the data register. TDO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exlt1-DR. 

When the TAP state changes from Shift-DR to Exit1-DR, the last shift occurs on the TCK cycle In which 
the state changes. 

Pause-DR 

The TAP can remain In this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. The device can also be configured to begin DMA read 
or write operations on either the RAM or the EQM register files if the TAP enters Pause-DR and then 
returns to Shift-DR via Exit2-DR. 

Update-DR 

If the current instruction calls for the shadow latches in the selected data register to be updated with 
current data, the latches are updated during this, and only this, state. 

Capture-1 R 

The instruction register is preloaded with the IR status word (see instruction register description) and 
placed in the scan path. 

Shift-IR 

In this state, data is serially shifted through the instruction register, from TDI to TDO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TDO goes from the high-impedance state to the active state. If the 
TAP enters Shift-IR from Capture-IR, TDO enables to a high level. If the TAP enters Shift-IR from Exit2-IR, 
TDO enables to the value present before It was last disabled. 

Exit1-IR, Exit2-IR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. TDO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to 
ExitMR. 

When the TAP state changes from Shift-IR to Exit1-IR, the last shift occurs on the TCK cycle in which the 
state changes. 

Pause-IR 

The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. EQO can be configured to output an error signal during 
Pause-IR if an Invalid instruction has been loaded. 
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State diagram description (continued) 

Update-IR 

In this state, the latches shadowing the instruction register are updated with the new instruction. If an 
invalid Instruction Is present in the IR and the TAP enters this state, the BYPASS instruction is executed. 
If the TAP does not pass through Test-Logic-Reset before the next Capture-IR TAP state. Bit 7 of the IR 
preloads with a logic 0 during Capture-IR. 


TABLE 1. REGISTER SUMMARY 


REGISTER NAME 

SYMBOL 

LENGTH 

(BITS) 

FUNCTION/CONTENTS 

Instruction 

IR 

8 

Issue command and control information to the device 

Test Cell 

TCR 

16 

PSA operations, compare functions on D inputs 

Control 

CTLR 

45 

Configuration and enable control, data mask and PSA tap bits 

RAM 

RAMR 

26/16t 

Address and read/write data for 1024 x 16 RAM 

Event Qualification 1 

EQR1 

32 

Control signals, EQM test instruction, 16-bit loop counter 

Event Qualification 2 

EQR2 

56/48t 

Address and data for event count, expected data, and compare mask data 

Boundary Scan 

BSR 

24 

Capture and force test data at I/O periphery 

Header 

HR 

8 

DMA triggering/compare pattern 

Bypass 

BR 

1 

Removes the 'ACT8994 from the scan path 


t The length of this register depends on the current instruction. See instruction register opcode descriptions for details. 


'ACT8994 registers 

The device contains nine serial shift registers that contain the configuration data needed to run various 
test operations. Included in the registers are one eight-bit instruction register and eight data registers of 
varying lengths. Any register can be accessed via the TAP to load new data and/or examine existing data. 
Table 1 summarizes the registers, and Figure 2 shows how the data registers are connected. The select 
signals for MUX1 in the diagram are determined by the current instruction. The select signal for MUX2 is 
issued by the TAP. Unless one of the four DMA instructions is active, one of the registers between TDI 
and TDO is always selected for shift operations. 


TDI 



Bypass Register 

—► 

Control Register 

—► 

Header Register 

—► 

Event Qualification Register 1 

—► 

Event Qualification Register 2 

—► 

Test Cell Register 

—► 

RAM Register 

—► 

Boundary Scan Register 


From Instruction Register- 

FIGURE 2. DATA REGISTER DIAGRAM 
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instruction register description 

The eight-bit instruction register (IR) contains the current instruction to the device. All operations of the 
device are dependent on the current instruction, which is decoded and latched to provide the proper 
control and enable signals for the test operation to be performed. The instructions supported in the 
'ACT8994, a description of the test, and the selected data register (i.e., the data register placed between 
TDI and TDO for any subsequent shift operations) are shown in Table 2. 

The reset value of the IR is 81 h. (In this datasheet, the values of registers are often given in hexadecimal 
format, indicated by the ’h’ following the value.) During Capture -IR, the Instruction register preloads with 
the IR status word (see Table 3), which contains two status bits, IRERR and OVF. 

All valid instructions exhibit even parit y. If the IR value does not exhibit even parity and the TAP enters 
the pause-IR state, the error signal IRERR (a logic 0) is generated and is output via EQO if the 
appropriate bits in the control register are set. If an invalid instruction is updated, IRERR stays active and 
is loaded into bit 7 of the IR during the next Capture-IR TAP state (unless the TAP passes through Test- 
Logic-Reset In the interim). When an invalid instruction is loaded (i.e., when the TAP enters Update-IR 
while an invalid Instruction is in the IR), the BYPASS instruction is executed. 

The overflow (OVF) status signal is generated if the RAM address counter Is incremented past its 
maximum value of 3FFh during a DMA or storage operation. OVF is active-high and is written to bit 6 of 
the IR during Capture-IR. A bit in the control register can be set to prohibit the address counter from 
overflowing, but OVF is still asserted If the test attempts to do so. 

Figure 3 shows the instruction register bits and order of scan. 



FIGURE 3. INSTRUCTION REGISTER BITS AND ORDER OF SCAN 
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TABLE 2. INSTRUCTION REGISTER OPCODES 


BINARY 

OPCODE 

HEX VALUE 

INSTRUCTION 

SELECTED DATA REGISTER 

00000000 

OOh 

EXTEST 

Boundary Scan 

10000001 

81h 

BYPASS 

Bypass 

10000010 

82h 

SAMPLE/PRELOAD 

Boundary Scan 

00000011 

03h 

BYPASS 

Bypass 

10001000 

88h 

RUNN 

Bypass 

00001001 

09h 

RUNT 

Bypass 

10001110 

8Eh 

SCANCN 

Control 

00010001 

11h 

SCANEQN 

Event Qualification 1 

01100000 

60h 

READFILE 

Event Qualification 2 

11100001 

Elh 

WRITEFILE 

Event Qualification 2 

11100010 

E2h 

READRAM 

RAM 

01100011 

63h 

WRITERAM 

RAM 

11100100 

E4h 

DMARIN 

RAMt 

01100101 

65h 

DMAROUT 

RAMt 

01100110 

66h 

DMAFIN 

Event Qualification 2t 

11100111 

E7h 

DMAFOUT 

Event Qualification 2t 

11101000 

E8h 

SCANTCR 

Test Cell 

01101001 

69h 

READTCR 

Test Cell 

01101010 

6Ah 

INITRAM 

Bypass 

11101011 

EBh 

TOGRAM 

Bypass 

01101100 

6Ch 

PSARAM 

Bypass 

11101101 

EDh 

SCANHDR 

Header 

All other 


BYPASS 

Bypass 


t DMA instructions are executed while in the Shift-DR TAP state and the normal TDI-TDO data flow is inhibited. The Indicated data register is 
selected only if the TAP leaves and re-enters Shift-DR without loading a new instruction. If this happens, the DMA operation is aborted. 


TABLE 3. INSTRUCTION REGISTER STATUS WORD 


IR BIT 

VALUE* 

7 

iREm 

6 

OVF 

5 

0 

4 

0 

3 

0 

2 

0 

1 

0 

0 

1 


* This value is loaded in the instruction register during the Capture-IR TAP state. The reset value of IRERR = 1. The reset value of OVF = 0. 
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register scan timing 

Figure 4 shows a timing diagram that illustrates an instruction register scan and a data register scan (In 
this case, the bypass register) with the TAP beginning In the Test-Logic-Reset state. All register scans, 
with the exception of the DMA instructions, are executed in the same fashion. Note that the value of TDI 
is a “don’t care” until the first TCK rising edge after the TAP enters ShIft-IR or Shift-DR (because the first 
shift does not occur until then) and that the last shift occurs on the TCK cycle In which the TAP state 
changes from Shift-IR to Exlt1-IR or from Shift-DR to Exit1-DR. Also note that TDO is active only when 
the TAP state Is Shift-IR or Shift-DR. 


TCK 


TMS 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

juiimnjinnnjuijinju^ 
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Don't Care (TDI) or High - Impedance (TDO) 


FIGURE 4. REGISTER SCAN TIMING 


Other concepts are Illustrated in the figure. As a BYPASS instruction (FFh) is shifted into the IR, the reset 
IR status word (81 h) is shifted out via TDO. After the IR Is updated with BYPASS (cycle 16), the TAP 
moves through Select-DR-Scan and Capture-DR to Shift-DR and data is shifted through the bypass 
register. Since the bypass register is one bit wide (see bypass register description), the data is delayed 
by one bit from TDI to TDO. Another important note is that the last bit shifted Into the bypass register (a 
logic 1 during TCK cycle 24) is not shifted out to the next device in the scan path. 

For both the instruction register scan and data register scan, TDO becomes active on the falling edge of 
TCK as the TAP enters the appropriate shift state. During the instruction register scan, TDO enables to a 
high level because the LSB of the instruction register always preloads with a logic 1. During the bypass 
register scan, TDO enables to a low level because the bypass register always preloads with a logic 0. 
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instruction register opcode descriptions 

The basic functions of each instruction are described herein. Example executions for several instructions 
follow data register descriptions. 

EXTEST 

The boundary scan register is selected in the scan path. Data appearing at the input pins is captured and 
data previously loaded into the output boundary scan cells is applied from the outputs. 

BYPASS 

The bypass register is selected in the scan path. All other registers retain their states. 

SAMPLE/PRELOAD 

Data appearing at the I/O pins is captured on the rising edge of TCK in Capture-DR. The boundary scan 
register is selected In the scan path. 

RUNN 

The test operation specified by OP3-OPO (bits 44-41 in the control register) is performed In the on-line 
test mode as controlled by the EQM. While RUNN is executing, operation of the device, except for the 
TAP, is synchronous to the on-line clock generated by the PCI circuit. 

Test operations running under RUNN become active at the falling edge of TCK in Update-IR and remain 
active until they either terminate normally according to the selected protocol (i.e., the protocol reaches 
END OF TEST) or a new instruction Is loaded and updated. This allows RUNN to operate in the 
background mode. If an instruction register scan occurs while RUNN is active and the new instruction 
loaded and updated is also RUNN, no disruption in the on-line test will occur (cascaded PSA operations 
are affected, however. See cascaded PSA operations). 

RUNT 

The test operation specified by OP3-OPO (bits 44-41 in the control register) Is performed in the off-line 
test mode and is synchronous to TCK. Test operations running under RUNT are active only while the TAP 
is in the Run-Test/Idle state. The test begins on the first rising edge of TCK after entering Run-Test/Idle 
and terminates at either the end of the protocol or on the TCK cycle in which the TAP state changes to 
Select-DR-Scan. 

SCANCN 

The control register is placed in the scan path. During Capture-DR, the current value of the register is 
preloaded. All other registers retain their states. 

SCANEQN 

The event qualification register 1 is placed in the scan path. During Capture-DR, the current value of the 
register is preloaded. All other registers retain their states. 

READFILE 

The event qualification register 2 is configured as a 56-bit register and placed in the scan path. During the 
Capture-DR TAP state, the EQM register file data at the address appearing in bits 39 through 36 is loaded 
into bits 55 through 40 and the register file data at the address appearing in bits 3 through 0 is loaded Into 
bits 35 through 20 (expected data) and 19 through 4 (compare mask data). During the Update-DR TAP 
state, the register file addresses for the next Capture-DR/Shift-DR operation are latched. The address and 
data are offset by one cycle, meaning that the data referenced by a particular address Is loaded into the 
register during the next Capture-DR state. 
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instruction register opcode descriptions (continued) 

WRITEFILE 

The event qualification register 2 is configured as a 56-bit register and placed in the scan path. During the 
Update-DR TAP state, the data in bits 55 through 40 is loaded into the EQM register file at the address 
appearing in bits 39 through 36 and the data appearing in bits 35 through 20 (expected data) and 19 
through 4 (compare mask data) is loaded Into the register file at the address appearing In bits 3 through 0. 

READRAM 

The RAM register is configured as a 26-bit register and placed in the scan path. During the Capture-DR 
TAP state, the RAM data at the address appearing in bits 9 through 0 is loaded into bits 25 through 10. 
During the Update-DR TAP state, the RAM address for the next Capture-DR/Shift-DR operation is 
latched. The address and data are offset by one cycle, meaning that the data referenced by a particular 
address Is loaded Into the RAM during the next Capture-DR state. 

WRITERAM 

The RAM register is configured as a 26-bit register and placed in the scan path. During the Update-DR 
TAP state, the data in bits 25 through 10 Is loaded into the RAM at the address appearing in bits 9 
through 0. 

DMAFIN 

During this DMA instruction, data Is loaded via TDI Into the register files adjacent to the event qualification 
register 2 for storing the event count, expected data, and compare data values. While DMAFIN is 
executing, the output from TDO is meaningless. DMAFIN executes while the TAP is in the Shift-DR state. 
If the TAP leaves and returns to ShIft-DR while DMAFIN is the current instruction, the event qualification 
register 2 is selected in the scan path and the register file write Is aborted. During DMAFIN, the event 
qualification register 2 Is configured as a 48-blt register (the eight address bits are disregarded). 

DMAFOUT 

The register files of event qualification register 2 are read using this DMA instruction. Data is output via 
TDO and the data at TDI is ignored. DMAFOUT executes in the Shift-DR state. If the TAP leaves and 
returns to Shift-DR while DMAFOUT is the current instruction, the event qualification register 2 is selected 
In the scan path and the register file read is aborted. During DMAFOUT, the event qualification register 2 
is configured as a 48-bit register (the eight address bits are disregarded). 

DMARIN 

During this DMA instruction, data Is loaded via TDI Into the RAM. While DMARIN is executing, the output 
from TDO is meaningless. DMARIN executes while the TAP is in the Shift-DR state. If the TAP leaves and 
returns to Shift-DR while DMARIN is the current instruction, the RAM register Is selected in the scan path 
and the RAM write is aborted. 

During DMARIN, the RAM register is configured as a 16-blt register (the ten address bits are disregarded). 

DMAROUT 

The RAM is read using this DMA instruction. Data is output via TDO and the data at TDI is ignored. 
DMAROUT executes in the Shift-DR state. If the TAP leaves and returns to Shift-DR while DMAROUT Is 
the current instruction, the RAM register is selected in the scan path and the RAM read is aborted. During 
DMAROUT, the RAM register is configured as a 16-bit register (the ten address bits are disregarded). 

SCANTCR 

The test cell register Is placed In the scan path. During Capture-DR, the data appearing at the D inputs is 
preloaded. All other registers retain their last states. 
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instruction register opcode descriptions (continued) 

READTCR 

The test cell register is placed in the scan path. During Capture-DR, the current value of the register is 
preloaded. All other registers retain their last states. This instruction is primarily useful for reading the 
results of a PSA operation. 

INITRAM 

The RAM register is configured as a 26-blt register and selected in the scan path. The value present in 
RAMR bits 25 through 10 is loaded into the RAM at consecutive addresses beginning with the address 
contained in RAMR bits 9 through 0. This instruction executes while the TAP is in the Run-Test/Idle state. 
On each TCK cycle, the RAM address Is incremented and the data is loaded into the appropriate RAM 
location. The first pattern is written into the RAM on the first rising TCK edge after entering Run-Test/Idle, 
and the last pattern Is written on the rising edge of TCK as the TAP state changes from Run-Test/Idle to 
Select-DR-Scan. The same pattern is written each time. 

TOGRAM 

The RAM register Is selected in the scan path. This instruction is similar to INITRAM, the only difference 
being that the data to be loaded into the RAM (RAMR bit 25 through 10) is toggled on each TCK cycle. 
The first pattern written is the true data (the value loaded into the register during Shift-DR). This 
instruction is useful when a checkerboard pattern or alternating ones and zeroes are to be loaded into the 
RAM, usually for testing purposes. 

PSARAM 

The contents of the RAM are loaded Into the test cell register on each TCK cycle while the TAP is In Run- 
Test/Idle. A PSA operation is performed on each pattern, and the resulting signature can be read using 
READTCR. This instruction is useful for performing a self-test on the RAM. By loading a known pattern or 
set of patterns using INITRAM or TOGRAM and following with PSARAM, the generated signature can be 
compared against a known value to verify the RAM functionality. 

SCANHDR 

The header register is selected in the scan path. All other registers retain their states. 
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data register descriptions 

The following sections contain descriptions of the various data registers in the 'ACT8994. The length of 
the register, order of scan, and function of the bits are explained. The use of many of the signals 
described will become apparent later in the datasheet. 

control register description 

The 45-bit control register (CTLR) issues configuration, control, and enable signals to the device. Table 4 
lists the signals of the CTLR. The function of each signal Is explained below. 

Bits 44-41 OP3-OPO 

These four bits control the test operation to be performed during RUNN and RUNT (see Table 15 and 
RUNN, RUNT opcode descriptions). The primary function of the 'ACT8994 is to execute various test 
operations according to OP3-OPO. 

Bit 40 SELDP 

During RUNN, either current or registered data may be input into the TCR and/or RAM. Current data is 
the data present at the D inputs at the rising edge of the clock issued by the PCI. Registered data is the 
data present at the prior rising edge of the clock. Using registered data allows the device to capture the 
pattern that preceded the expected data pattern. 

If SELDP = 0, use current data as input. 

If SELDP = 1, use registered data as input. 

Bit 39 HALTM 

The RAM can be configured to allow address rollovers (i.e., increment address from 3FFh to OOOh) or to 
halt RAM writes after an address of 3FFh. When rollovers are not allowed, no additional writes to memory 
are performed after writing to address 3FFh and the address counter stops at OOOOh. The overflow status 
bit, OVF (see instruction register description) is set independently of HALTM if an INITRAM, TOG RAM, 
or DMARIN instruction attempts to continue RAM writes after writing to address 3FFh. 

If HALTM = 0, allow address counter to roll over after reaching 3FFh. 

If HALTM = 1, do not allow additional RAM writes after reaching 3FFh. 

Bit 38 PARENA _ 

The parity error signal generated when an Instruction is loaded (IRERR) can be output via EQO during the 
Pause-IR TAP state. PARENA enables and disables this function. 

If PARENA = 0, disable parity error output from EQO. 

If PARENA = 1, enable parity error output from EQO. 

The polarity of the error signal (active-high or active-low) Is determined by EQR1 bit 23. 

Bit 37 CMPSEL 

During RUNN, either current or registered data may input to the EQM to be compared against expected 
data during EQM-controlled test operations. Along with SELDP (CTLR bit 40), CMPSEL determines the 
alignment of data during on-line test operations. See alignment of compare and data signals under 
RUNN for illustrations of the use of current and registered data. 

If CMPSEL = 0, use current data as compare input. 

If CMPSEL = 1, use registered data as compare Input. 
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control register description (continued) 

Bit 36 POLSEL 

The polarity of the clock generated by the programmable clock interface (PCI) circuit is controlled by 
POLSEL. (Bits 35-32 determine the logic equation of the clock). 

If POLSEL = 0, use true (noninverted) clock from PCI. 

If POLSEL = 1, use inverted clock from PCI. 

Bits 35-32 SELD-SELA 

The PCI generates the internal clock signal for the on-line EQM protocols according to these four bits. 
See Table 14 and PCi description for details. 

Bits 31-16 PTAP15-PTAP00 

The algorithm used to generate parallel signatures is partially configured using these bits. One of the 
Inputs to the exclusive-OR gates used during PSA Is a feedback bit from the LSB of a shift register. The 
PTAP bits determine which stages of the shift register use the feedback bit as an input. 

If PTAPxx = 0, exclude the feedback bit from shift register stage xx. 

If PTAPxx = 1, include the feedback bit from shift register stage xx. 

See parallel signature analysis operations for details of the PTAP bits and their use. 

Bits 15-0 DATMSK15-DATMSK00 

Any combination of data inputs can be masked during parallel signature analysis operations in the TCR. 
The inputs are masked using the appropriate DATMSKxx signal. When an input is masked, it is Ignored 
and has no effect on the generated signature. 

If DATMSKxx = 0, Include Dxx In PSA operation. 

If DATMSKxx = 1, mask (exclude) Dxx from PSA operation. 

During Capture-DR, the control register preloads with Its current value. The reset value of the CTLR Is 
0000 0000 OOOOh. The register bits and order of scan are illustrated in Figure 5. 



FIGURE 5. CONTROL REGISTER BITS AND ORDER OF SCAN 
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TABLE 4. CONTROL REGISTER BITS 


BIT NUMBER 

SIGNAL 

DESCRIPTION 

44 

OP3 

RUNN, RUNT Opcode Bit 3 

43 

OP2 

RUNN, RUNT Opcode Bit 2 

42 

OP1 

RUNN, RUNT Opcode Bit 1 

41 

OPO 

RUNN, RUNT Opcode Bit 0 

40 

SELDP 

Current/Registered Data Select for TCR/RAM Input 

39 

HALTM 

RAM Address Overflow Enable 

38 

PARENA 

Instruction Register Parity Enable 

37 

CMPSEL 

Current/Registered Data Select for EQM Compare 

36 

POLSEL 

PCI Clock Polarity Select 

35 

SELD 

PCI Clock Select D 

34 

SELC 

PCI Clock Select C 

33 

SELB 

PCI Clock Select B 

32 

SELA 

PCI Clock Select A 

31 

PTAP15 

PSA Tap for input D15 

30 

PTAP14 

PSA Tap for input D14 

29 

PTAP13 

PSA Tap for input D13 

28 

PTAP12 

PSA Tap for input D12 

27 

PTAP11 

PSA Tap for input D11 

26 

PTAP10 

PSA Tap for input DIO 

25 

PTAP9 

PSA Tap for input D9 

24 

PTAP8 

PSA Tap for input D8 

23 

PTAP7 

PSA Tap for input D7 

22 

PTAP6 

PSA Tap for input D6 

21 

PTAP5 

PSA Tap for input D5 

20 

PTAP4 

PSA Tap for input D4 

19 

PTAP3 

PSA Tap for input D3 

18 

PTAP2 

PSA Tap for input D2 

17 

PTAP1 

PSA Tap for input D1 

16 

PTAPO 

PSA Tap for input DO 

15 

DATMSK15 

Data mask for PSA on input D15 

14 

DATMSK14 

Data mask for PSA on input D14 

13 

DATMSK13 

Data mask for PSA on input D13 

12 

DATMSK12 

Data mask for PSA on input D12 

11 

DATMSK11 

Data mask for PSA on input D11 

10 

DATMSK10 

Data mask for PSA on input D10 

9 

DATMSK9 

Data mask for PSA on input D9 

8 

DATMSK8 

Data mask for PSA on input D8 

7 

DATMSK7 

Data mask for PSA on input D7 

6 

DATMSK6 

Data mask for PSA on input D6 

5 

DATMSK5 

Data mask for PSA on input D5 

4 

DATMSK4 

Data mask for PSA on input D4 

3 

DATMSK3 

Data mask for PSA on input D3 

2 

DATMSK2 

Data mask for PSA on input D2 

1 

DATMSK1 

Data mask for PSA on input D1 

0 

DATMSKO 

Data mask for PSA on input DO 
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event qualification register 1 description 

The event qualification register 1 (EQR1) is a 32-bit register that contains select and enable signals for 
event-qualified testing. It also contains the 16-bit loop counter, which controls the number of times an 
EQM protocol Is executed. Table 5 lists the EQR1 signals. 

Bits 31-29 CMD2-CMD0 

These three bits determine the event qualification protocol to be executed as shown in Table 17. See 

event qualification protocols. 

Bit 28 SYNEOT 

The EOT (end-of-test) signal is active while an event protocol is in the EOT state. It can be cleared 
synchronously (when a new protocol begins executing) or asynchronously (when the internal RUN signal 
becomes inactive), depending on the value of SYNEOT. 

If SYNEOT = 0, clear EOT asynchronously. 

If SYNEOT = 1, clear EOT synchronously. 

Bit 27 RACDIS 

The RAM address is cleared (set to OOOh) at the beginning of an event protocol. RACDIS can be 
configured to disable this feature. 

If RACDIS = 0, the RAM address clear is enabled. 

If RACIDS = 1, the RAM address clear is disabled. 

Bits 26-23 EQOSELD-EQOSELA 

Several status signals and the instruction register parity error signal can be output via EQO during event- 
qualified testing. The EQO output signal is selected with these four bits according to Table 18. 

Bits 22-20 EQiSELC-EQiSELA 

The EQI (event) input to the EQM can be configured to input one of seven different signals during event- 
qualified testing. This signal is used as the event that triggers certain operations according to the protocol 
being executed. The input is configured according to these three bits as shown in Table 16. 

Bit 19 LCNTDiS 

The event l oop counter keeps track of the number of times an event protocol has been executed and 
sets LCMIN low when the value of the counter decrements to one. The loop counter can be disabled with 
LCNTDIS. If LCNTDIS is set high, the protocol continues execution until a new Instruction is loaded in the 
IR. 

If LCNTDIS = 0, the event loop counter is enabled and decrements according to the protocol being 

executed. _ 

If LCNTDIS = 1, the event loop counter Is disabled and does not decrement. Under this condition, LCMIN 
never becomes active unless the loop counter was originally loaded with the value 0001 h. 

Bit 18 ECNTDIS 

The event counter can be disabled using ECNTDIS in the same way as the loop counter can be disabled 
using LCNTDIS. When ECNTDIS is set high, the test specified during on-line testing is never executed 
because all protocols are triggered to begin an operation when the event counter has decremented to 
one. This feature is useful if EQO is being used to output an internal status signal related to the state of 
the bus being monitored. 

If ECNTDIS = 0, the event counter is enabled and decrem ents each time an event is observed. 

If ECNTDIS = 1, the event counter is disabled and ECMIN never beomes active. 
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event qualification register 1 description (continued) 

Bit 17 POPDIS 

During protocol execution, new expected and compare data is often loaded after a protocol has 
completed a DO TEST loop. The loading of new data can be disabled with POPDIS. If the same expected 
and compare data are to be used throughout the protocol, setting POPDIS high reduces the amount of 
data that must be loaded in the EQM register files prior to test execution. 

If POPDIS = 0, new data Is loaded prior to each event protocol execution. 

If POPDIS = 1, the current expected and compare data Is used for each event protocol execution. 

Bit 16 ENACMP 

One of the signals that can be output via EQO is the compare term (CTERM), an asynchronous signal 
that is active (a logic 1) when the data appearing at the D Inputs matches the expected value In the 
register file. This signal can be output as soon as a match is found (first matching pattern after RUNN has 
been updated In the IR) or when the event protocol starts execution (internal signal RUN goes active). 

If ENACMP = 0, EQO becomes active after protocol execution begins. 

If ENACMP = 1, EQO becomes active as soon as a match is found. 

Bits 15-0 LCNT15-LCNT00 

These bits contain the number of times the event protocol is to be executed. While an event protocol is 
active, these bits are configured as a counter and d ecrement prior to each execution. When the value of 
LCNT15-LCNT00 is 0001 h, the status signal LCMIN becomes active (goes to a logic 0). 

During Capture-DR, the EQR1 preloads with Its current value. The reset value of the EQR1 is 0000 OOOOh. 
The register bits and order of scan are illustrated in Figure 6. 


TDI 



TOO 


FIGURE 6. EVENT QUALIFICATION REGISTER 1 BITS AND ORDER OF SCAN 
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TABLE 5. EVENT QUALIFICATION REGISTER 1 BITS 


BIT NUMBER 

SIGNAL 

DESCRIPTION 

31 

CMD2 

EQM Protocol Select 2 

30 

CMD1 

EQM Protocol Select 1 

29 

CM DO 

EQM Protocol Select 0 

28 

SYNEOT 

Synchronous/Asynchronous End Of Test Flag 

27 

RACDIS 

RAM Address Clear Strobe Disable 

26 

EQOSELD 

EQO Select D 

25 

EQOSELC 

EQO Select C 

24 

EQOSELB 

EQO Select B 

23 

EQOSELA 

EQO Select A 

22 

EQISELC 

EQI Select C 

21 

EQISELB 

EQI Select B 

20 

EQISELA 

EQI Select A 

19 

LCNTDIS 

Loop Count Disable 

18 

ECNTDIS 

Event Count Disable 

17 

POPDIS 

Expected and Compare Data Pop Disable 

16 

ENACMP 

Compare Term Enable 

15 

LCNT15 

Loop Count 15 

14 

LCNT14 

Loop Count 14 

13 

LCNT13 

Loop Count 13 

12 

LCNT12 

Loop Count 12 

11 

LCNT11 

Loop Count 11 

10 

LCNT10 

Loop Count 10 

9 

LCNT09 

Loop Count 09 

8 

LCNT08 

Loop Count 08 

7 

LCNT07 

Loop Count 07 

6 

LCNT06 

Loop Count 06 

5 

LCNT05 

Loop Count 05 

4 

LCNT04 

Loop Count 04 

3 

LCNT03 

Loop Count 03 

2 

LCNT02 

Loop Count 02 

1 

LCNT01 

Loop Count 01 

0 

LCNTOO 

Loop Count 00 
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event qualification register 2 description 

The event qualification register 2 (EQR2) is used to load the event counter and expected and mask data for 
event-qualified operations. Depending on the current instruction, It is either 48 or 56 bits In length and can be 
thought of as three 16-bit segments that hold data to be loaded into or out of register files and two four-bit 
segments that hold the register file address. One four-bit address segment serves the event counter and the 
other serves both the expected and mask data register files. 

During execution of the IEEE Standard 1149.1-compatible instructions READFILE and WRITEFILE, the register 
is 56 bits long. During the Capture-DR and Update-DR TAP states, the data appearing in the register’s 16-bit 
segments is loaded into or out of the address specified by one of the register’s two four-bit segments. 

During execution of the DMA instructions DAMFIN and DMAFOUT, the register is 48 bits long, containing only 
the three 16-bit data segments. Loading and unloading of the register files occurs in the Shift-DR TAP state as 
a continuous data stream is shifted in through TDI or out through TDO. On each 48th TCK, the data in the 
register is loaded Into or out of the register file and the register file address is incremented for the next read or 
write. 

Bits 55-40 EVCNT15-EVCNT00 

These bits hold the data to be parallel-loaded into or out of the event counter register file. 

Bits 39-36 EVADR3-EVADR0 

These bits contain the address of the event counter register file. 

Bits 35-20 EXPDATA15-EXPDATA00 

These bits hold the data to be parallel-loaded into or out of the expected data register file. 

Bits 19-4 MSKDAT15-MSKDAT00 

These bits hold the data to be parallel-loaded Into or out of the compare mask data register file. 

Bits 3-0 ECADR3-ECADR0 

These bits contain the address of the expected data and compare mask data register files. The same address 
is used for these registers for any of the four instructions that access the EQR2. 

The three register files associated with the EQR2 are each 16 bits wide and 16 words deep. The register 
signals are shown In Table 6 and the register bits and order of scan are shown In Figure 7. Note that in two 
places (between bits 40 and 39 are between bits 4 and 3) the order of scan breaks in two. This Illustrates the 
dependence of the register length on the Instruction used to access it. The reset value of the EQR2 is 00 0000 
0000 OOOh. 
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TABLE 6. EVENT QUALIFICATION REGISTER 2 BITS 


BIT NUMBER 

SIGNAL 

DESCRIPTION 

55 

EVCNT15 

Event Counter Data 15 

54 

EVCNT14 

Event Counter Data 14 

53 

EVCNT13 

Event Counter Data 13 

52 

EVCNT12 

Event Counter Data 12 

51 

EVCNT11 

Event Counter Data 11 

50 

EVCNT10 

Event Counter Data 10 

49 

EVCNT09 

Event Counter Data 09 

48 

EVCNT08 

Event Counter Data 08 

47 

EVCNT07 

Event Counter Data 07 

46 

EVCNT06 

Event Counter Data 06 

45 

EVCNT05 

Event Counter Data 05 

44 

EVCNT04 

Event Counter Data 04 

43 

EVCNT03 

Event Counter Data 03 

42 

EVCNT02 

Event Counter Data 02 

41 

EVCNT01 

Event Counter Data 01 

40 

EVCNTOO 

Event Counter Data 00 

39 

EVADR3 

Event Counter Address 3 

38 

EVADR2 

Event Counter Address 2 

37 

EVADR1 

Event Counter Address 1 

36 

EVADRO 

Event Counter Address 0 

35 

EXPDAT15 

Expected Data 15 

34 

EXPDAT14 

Expected Data 14 

33 

EXPDAT13 

Expected Data 13 

32 

EXPDAT12 

Expected Data 12 

31 

EXPDAT11 

Expected Data 11 

30 

EXPDAT10 

Expected Data 10 

29 

EXPDAT09 

Expected Data 09 

28 

EXPDAT08 

Expected Data 08 

27 

EXPDAT07 

Expected Data 07 

26 

EXPDAT06 

Expected Data 06 

25 

EXPDAT05 

Expected Data 05 

24 

EXPDAT04 

Expected Data 04 

23 

EXPDAT03 

Expected Data 03 

22 

EXPDAT02 

Expected Data 02 

21 

EXPDAT01 

Expected Data 01 

20 

EXPDATOO 

Expected Data 00 
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TABLE 6. EVENT QUALIFICATION REGISTER 2 BITS (continued) 


BIT NUMBER 

SIGNAL 

DESCRIPTION 

19 

MSKDAT15 

Mask Data 15 

18 

MSKDAT14 

Mask Data 14 

17 

MSKDAT13 

Mask Data 13 

16 

MSKDAT12 

Mask Data 12 

15 

MSKDAT11 

Mask Data 11 

14 

MSKDAT10 

Mask Data 10 

13 

MSKDAT09 

Mask Data 09 

12 

MSKDAT08 

Mask Data 08 

11 

MSKDAT07 

Mask Data 07 

10 

MSKDAT06 

Mask Data 06 

9 

MSKDAT05 

Mask Data 05 

8 

MSKDAT04 

Mask Data 04 

7 

MSKDAT03 

Mask Data 03 

6 

MSKDAT02 

Mask Data 02 

5 

MSKDAT01 

Mask Data 01 

4 

MSKDATOO 

Mask Data 00 

3 

EMADR3 

Expected and Mask Address 3 

2 

EMADR2 

Expected and Mask Address 2 

1 

EMADR1 

Expected and Mask Address 1 

0 

EMADRO 

Expected and Mask Address 0 


header register description 

The header register (HR) is an eight-bit register used to initiate DMA write operations on the RAM and on 
the EQM register files. When a DMA write instruction (DMAFIN or DMARIN) is active, the DMA controller 
compares data being shifted from TDI to TDO against the current value of the HR. If the value of the HR 
is anything other than OOh, the DMA operation begins on the first TCK cycle after the DMA controller finds 
a match between the data flow and the HR. 

When the value of the HR Is OOh, DMA write operations are not initiated by the TDI-TDO data flow but 
when the TAP state changes from Shift-DR to Pause-DR and back to Shift-DR. 

The reset value of the HR is OOh. Figure 8 shows the register bits and order of scan. 



FIGURE 8. HEADER REGISTER BITS AND ORDER OF SCAN 
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RAM register description 

The RAM register (RAMR) is used to load the address and data for RAM read and write operations. 
Depending on the current instruction, it is either 26 or 16 bits in length and can be thought of as one 
16-bit segment that holds data to be loaded into or out of the RAM and one ten-bit segment that holds 
the RAM address. 

During execution of the IEEE Standard 1149.1-compatible instructions READRAM and WRITERAM, the 
register is 26 bits long. During the Capture-DR and Update-DR TAP states, the data appearing in the 
register’s 16-bit segment is loaded into or read from the RAM at the address specified by the register’s 
ten-bit address segment. 

During execution of the DMA instructions DAMRIN and DMAROUT, the register is 16 bits long, containing 
only the 16-bit data segment. Loading and unloading of the RAM occurs in the Shift-DR TAP state as a 
continuous data stream is shifted in through TDI or out through TDO. On each 16th TCK, the data in the 
register is loaded into or out of the RAM and the RAM address is incremented for the next read or write. 

Bits 25-10 RAMDAT15-RAMDAT00 

These bits hold the data to be parallel-loaded into or out of the addressed RAM location. 

Bits 9-0 RAMADR9-RAMADR0 

These bits contain the RAM address for read and write operations. 

The RAM is 16 bits wide and 1024 words deep. The signals of the register are shown in Table 7 and the 
register bits and order of scan are shown in Figure 9. Just as with the EQR2, the break In data flow 
between bits 10 and 9 indicates the dependence of the register length on the current instruction. 
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FIGURE 9. RAM REGISTER BITS AND ORDER OF SCAN 
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TABLE 7. RAM REGISTER BITS 


BIT NUMBER 

SIGNAL 

DESCRIPTION 

25 

RAMDAT15 

RAM Data 15 

24 

RAMDAT14 

RAM Data 14 

23 

RAMDAT13 

RAM Data 13 

22 

RAMDAT12 

RAM Data 12 

21 

RAMDAT11 

RAM Data 11 

20 

RAMDAT10 

RAM Data 10 

19 

RAMDAT09 

RAM Data 09 

18 

RAMDAT08 

RAM Data 08 

17 

RAMDAT07 

RAM Data 07 

16 

RAMDAT06 

RAM Data 06 

15 

RAMDAT05 

RAM Data 05 

14 

RAMDAT04 

RAM Data 04 

13 

RAMDAT03 

RAM Data 03 

12 

RAMDAT02 

RAM Data 02 

11 

RAMDAT01 

RAM Data 01 

10 

RAMDATOO 

RAM Data 00 

9 

RAMADR9 

RAM Address 9 

8 

RAMADR8 

RAM Address 8 

7 

RAMADR7 

RAM Address 7 

6 

RAMADR6 

RAM Address 6 

5 

RAMADR5 

RAM Address 5 

4 

RAMADR4 

RAM Address 4 

3 

RAMADR3 

RAM Address 3 

2 

RAMADR2 

RAM Address 2 

1 

RAMADR1 

RAM Address 1 

0 

RAMADRO 

RAM Address 0 


test cell register description 

The test cell register (TCR) is a 16-bit register. It performs parallel signature analysis operations on the 
data Inputs or the contents of the RAM and stores the resulting signature to be scanned out and 
compared against an expected value. The TCR can be accessed by two instructions, SCANTCR and 
READTCR. 

The TCR also contains the results of the SAMPLE/PRELOAD instruction, in which the current value of the 
D15-D0 data bus is captured. 

The reset value of the TCR Is OOOOh. 

The register bits and order of scan are shown in Figure 10. 
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FIGURE 10. TEST CELL REGISTER BITS AND ORDER OF SCAN 
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boundary scan register description 

The boundary scan register (BSR) is a 24-bit register that includes a boundary scan cell for all the non- 
JTAG I/O pins of the device and one internal directional signal for PIO. The BSR is used to capture the 
data appearing at the device periphery and to apply data from device outputs. 

The reset value of the BSR depends on the current data at the I/O boundary. 

Table 8 lists the signals of the BSR. The register bits and order of scan are shown In Figure 11. 
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FIGURE 11. BOUNDARY SCAN REGISTER BITS AND ORDER OF SCAN 
TABLE 8. BOUNDARY SCAN REGISTER CONFIGURATION 


BIT NUMBER 

SIGNAL 

DESCRIPTION 

23 

D15 

Data Input 15 

22 

D14 

Data Input 14 

21 

D13 

Data input 13 

20 

D12 

Data Input 12 

19 

Dll 

Data Input 11 

18 

DIO 

Data Input 10 

17 

D9 

Data Input 9 

16 

D8 

Data Input 8 

15 

D7 

Data Input 7 

14 

D6 

Data Input 6 

13 

D5 

Data Input 5 

12 

D4 

Data Input 4 

11 

D3 

Data Input 3 

10 

D2 

Data input 2 

9 

D1 

Data Input 1 

8 

DO j 

Data Input 0 

7 

CLK3 I 

Clock 3 

6 

CLK2 

Clock 2 

5 

CLK1 

Clock 1 

4 

PIO_IN 

PIO Input Signal 

3 

PIO_OUT 

PIO Output Signal 

2 

ENPIO 

PIO Direction Control 


EQI 

Event Qualification input 

0 

EQO 

Event Qualification Output 
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bypass register description 

The bypass register (BR) is a one-bit register required by IEEE Standard 1149.1. It is included to provide 
an abbreviated scan path through the 'ACT8994 when the current test operations do not require it to load 
or read one of the other registers. 

The bypass register is the selected data register at power-up. The BR is also selected if an invalid 
instruction is loaded in the IR. 

The BR preloads with Oh during the Capture-DR TAP state. The register bit is illustrated in Figure 12. 
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FIGURE 12. BYPASS REGISTER BIT AND ORDER OF SCAN 
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instruction execution exampies 

The following section illustrates the execution of several instructions as well as the resulting data. For 
these examples, assume that the relevant instruction has been loaded and updated In the IR prior to the 
data that is shown in the example. 

The WRITERAM instruction is illustrated by the data In Table 9. In the table, the term “scan sequence” 
means the data register Capture/Shift/ExIt/Update sequence is used for scanning a data register and 
updating the contents. During each scan sequence, the data in bits 25 through 10 is loaded into the RAM 
at the address appearing In bits 9 through 0. Note that during scan sequence 4, RAM address OOOh Is 
written to a second time, erasing the data written during sequence 1. 

The WRITEFILE instruction executes similarly to WRITERAM, with the event qualification register 2 being 
used to access the register files in the EQM. 

TABLE 9. WRITERAM EXECUTION 


SCAN SEQUENCE 

RAM REGISTER CONTENTS 

RAM CONTENTSt 

BITS 25 10 

BITS 9-^0 

ADDRESS 

DATA 

1 

0101 0101 0101 0101 

00 0000 0000 

00 0000 0000 

0101 0101 0101 0101 

2 

1010101010101010 

00 0000 0001 

00 0000 0001 

1010101010101010 

3 

1111 00001111 0000 

00 0000 0010 

00 0000 0010 

1111 00001111 0000 

4 

00001111 00001111 

00 0000 0000 

00 0000 0000 

0000 1111 0000 1111 

5 

1111 0000 00001111 

00 0000 0011 

00 0000 0011 

1111 0000 00001111 


t The RAM contents are updated on the falling edge of TCK in Update-DR. 


Table 10 illustrates the offset between data and address used by the READRAM Instruction. In this 
example, READRAM Is used to read the contents of the RAM, which is assumed to be the data written 
using the WRITERAM instruction in the prior example. 

Since the data read during the Capture-DR TAP state is taken from the current address (bits 9 through 0), 
scan sequence 1 is used to load the first address to be read and the remainder of the register is a “don’t 
care”. During scan cycle 2, two things happen. First, during Capture-DR, the data in RAM address OOOh Is 
preloaded into bits 25 through 10 of the register. Second, the next address to be read is scanned Into the 
register during ShIft-DR. The value scanned into bits 25 through 10 during Shift-DR Is irrelevant since 
these bits will be overwritten with data from the RAM during the Capture-DR TAP state of scan sequence 
3. 

READFILE executes similarly to READRAM, with the event qualification register 2 accessing the EQM’s 
register files. 
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TABLE 10. READRAM EXECUTION 


SCAN SEQUENCE 

RAM REGISTER CONTENTSt | 

BITS 25 ^ 10 1 

BITS 9-^0 

1 

xxxx xxxx xxxx xxxx 

00 0000 0000 

2 

00001111 00001111 

00 0000 0001 

3 

1010101010101010 

00 0000 0010 

4 

1111 00001111 0000 

00 0000 0011 

5 

1111 0000 00001111 

XX xxxx xxxx 


t The data in bits 25 through 10 is the value of the RAM as captured in the register. The data in bits 9 through 0 is the next address to be read 
as scanned in via TDI, 

X = don’t care. 


The READRAM, WRITERAM, READFILE, and WRITEFILE instructions are useful when a small amount of 
data is to be written to or read from the RAM or EQM register files and are provided for strict adherence 
to IEEE Standard 1149.1. However, DMA instructions are often more efficient when large amounts of data 
are to be transferred. DMAFIN, the DMA Instruction to load the register files, is illustrated in Table 11. For 
this example, the user wishes to load the register files with all ones and then return to the Run-Test/Idle 
state. The table shows the procedure required to do this using DMAFIN. Recall that there are two 
methods to Initiate DMA operations, one using the header register and one using the Pause-DR TAP 
state. This example initiates DMA using the Pause-DR method, which means that the value of the HR 
must be OOh (see header register description). Assume that at TCK cycle 0 the TAP is moving from 
Update-IR to Run-Test/Idle after having loaded and updated 66h (DMAFIN) in the IR. 

TABLE 11. DMAFIN EXECUTiON 


TCK CYCLE 

TMS* 

TDI* 

COMMENT 

0 

L 

x 

Update-IR —► Run-Test/ldle 

1 

H 

x 

Run-Test/Idle —>• Select-DR-Scan 

2 

L 

x 

Select-DR-Scan —Capture-DR 

3 

L 

X 

Capture-DR —>• Shift-DR 

4 

H 

X 

Shift-DR Exitl-DR 

5 

L 

X 

Exitl-DR -> Pause-DR, start DMA during next Shift-DR 

6 

H 

X 

Pause-DR —>• Exit2-DR 

7 

L 

X 

Exit2-DR Shift-DR 

8-774 

L 

H 

Load register files using Shift-DR state, loop for 767 TCK cycles 

775 

H 

H 

Shift-DR Exiti -DR, perform last shift 

776 

H 

X 

Exitl-DR —*■ Update-DR 

777 

L 

X 

Update-DR —> Run-Test/ldle 


t Value must be present at the rising edge of TCK. 


The DMA Instruction for loading the RAM, DMARIN, executes similarly to that In Table 12. In this example, 
the other method of Initiating DMA, comparing the TDI-TDO data flow against the contents of the header 
register, is illustrated. Prior to executing DMARIN, the user has executed SCANHDR and loaded the HR 
with F9h, which is used as the trigger pattern for the DMA RAM write. 
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TABLE 12. DMARIN EXECUTION 


TCK CYCLE 

TMSt 

TDit 

COMMENT 

0 

L 

x 

Update-IR —► Run-Test/ldle 

1 

H 

x 

Run-Test/ldle —> Select-DR-Scan 

2 

L 

x 

Select-DR-Scan Capture-DR 

3 

L 

x 

Capture-DR —*■ Shift-DR 

4 

L 

H 

Shift-DR, begin looking for header pattern (F9h) 

5 

L 

H 


6 

L 

H 


7 

L 

L 


8 

L 

L 


9 

L 

H 


10 

L 

H 


11 

L 

H 


12 

L 

H 


13 

L 

H 

Prior eight bits now match the value of the HR, begin DMA next cycle 

14-1036 

L 

L 

Load RAM using Shift-DR state, loop for 1023 TCK cycles 

1037 

H 

L 

Shift-DR —► Exitl-DR, perform last shift 

1038 

H 

x 

Exitl-DR Update-DR 

1039 

L 

x 

Update-DR —*■ Run-Test/ldle 


tValue must be present at the rising edge of TCK. 


The fastest way (fewest clock cycles required) to load the RAM is to use INITRAM or TOG RAM. These 
instructions are applicable when the same data pattern is to be loaded in each RAM location or when the 
data in each location is to be the inverse of the data in an adjacent location. To begin the procedure, the 
user should load the IR with WRITERAM and scan the RAMR with the data to be written and the starting 
address. After this is complete, scan the IR with INITRAM or TOGRAM and loop in the Run-Test/ldle 
state as shown in Table 13 for 1023 TCK cycles (If the entire RAM is to be loaded). The final RAM 
location is written to as the TAP state changes from Run-Test/ldle to Select-DR-Scan. 

Assume that the RAMR has been loaded with the value 3AAA800h. Bits 9 through 0 (the ten address bits) 
are OOOh, and bits 25 through 10 (the sixteen data bits) are AAAAh. If INITRAM is executed according to 
the table, each RAM location will contain the value AAAAh. If TOGRAM is executed instead of INITRAM, 
the RAM will contain alternating patterns of AAAAh and 5555h, beginning with AAAAh In location OOOh 
and ending with 5555h in location 3FFh. 


TABLE 13. INITRAM, TOGRAM EXECUTION 


TCK CYCLE 

TMSt 

COMMENT 

0 

L 

Update-IR Run-Test/ldle 

1-1023 

L 

Loop in Run-Test/ldle, load RAM 

1024 

H 

Run-Test/ldle —► Select-DR-Scan, start next operation 


t Value must be present at the rising edge of TCK. 
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PCI description 

The programmable clock Interface (PCI) circuit generates the on-line clock used for test operations run 
under the RUNN instruction. By driving the CLK1, CLK2, and/or CLK3 inputs with system clock, status, 
interrupt, ready, or any of a number of other signals, the user can synchronize on-line test operations to 
different system conditions. The device Issues its on-line clock according to one of several logic equations 
(see Table 14). The PCI Increases the flexibility of the device by allowing on-line test operations to be 
triggered by multiple real-time system signals. 

TABLE 14. PCI LOGIC EQUATIONS 


POLSEL 
(CTLR BIT 36) 

SELD 

(CTLR BIT 35) 

SELC 

(CTLR BIT 34) 

SELB 

(CTLR BIT 33) 

SELA 

(CTLR BIT 32) 

RUNN 

ON-LINE CLOCK (OCLK) 

0 

0 

0 

0 

0 

TCKt 

0 

0 

0 

0 

1 

CLKIt 

0 

0 

0 

1 

0 

CLK2t 

0 

0 

0 

1 

1 

CLK3t 

0 

0 

1 

0 

0 

CLKieCLi^ 

0 

0 

1 

0 

1 

CLK1»CLK2 

0 

0 

1 

1 

0 

CLKT«CLK2 

0 

0 

1 

1 

1 

CLK1«CLK2 

0 

1 

0 

0 

0 

CLM*CLK2*CLK3 

0 

1 

0 

0 

1 

CLK1*CLK2*CLK3 

0 

1 

0 

1 

0 

CLKT«CLK2*Ci:K3 

0 

1 

0 

1 

1 

CLK1»CLK2*CLK3 

0 

1 

1 

0 

0 

CLKT*CLK2*CLK3 

0 

1 

1 

0 

1 

CLK1*CLK2*CLK3 

0 

1 

1 

1 

0 

CijO*CLK2*CLK3 

0 

1 

1 

1 

1 

CLK1#CLK2*CLK3 

1 

0 

0 

0 

0 

Tck 

1 

0 

0 

0 

1 

cOcf 

1 

0 

0 

1 I 

0 

CLK2 

1 

0 

0 

1 

1 

CLK3 

1 

0 

1 

0 

0 

CLK1+CLK2 

1 

0 

1 

0 

1 

CLKT+CLK2 

1 

0 

1 

1 

0 

CLK1 + CLK2 

1 

0 

1 

1 

1 

CLKT+CLK2 

1 

1 

0 

0 

0 

CLK1+CLK2 + CLK3 

1 

1 

0 

0 

1 

CLKT + CLK2 + CLK3 

1 

1 

0 

1 

0 

CLK1+CLi<2 + CLK3 

1 

1 

0 

1 

1 

CLKT + CLK2 + CLK3 

1 

1 

1 

0 

0 

CLK1+CLK2 + CLK3 

1 

1 

1 

0 

1 

CLKT + CLK2 + CLK3 

1 

1 

1 

1 

0 

CLK1+CLK2 + CLK3 

1 

1 

1 

1 

1 

Cn<T + CLK2+ULi^ 


t Available for both RUNN and RUNT. 
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TABLE 15. RUNN, RUNT OPCODES 


OPS 

(CTLR BIT 44) 

OP2 

(CTLR BIT 43) 

OP1 

(CTLR BIT 42) 

OPO 

(CTLR BIT 41) 

OPCODE/FUNCTION 

0 

0 

0 

0 

Sample 

0 

0 

0 

1 

Sample 

0 

0 

1 

0 

Sample 

0 

0 

1 

1 

Sample 

0 

1 

0 

0 

PSA, no cascade 

0 

1 

0 

1 

PSA, MSD cascade 

0 

1 

1 

0 

PSA, MID cascade 

0 

1 

1 

1 

PSA, LSD cascade 

1 

0 

0 

0 

Trace 

1 

0 

0 

1 

Trace 

1 

0 

1 

0 

Trace 

1 

0 

1 

1 

Trace 

1 

1 

0 

0 

Trace and PSA, no cascade 

1 

1 

0 

1 

Trace and PSA, MSD cascade 

1 

1 

1 

0 

Trace and PSA, MID cascade 

1 

1 

1 

1 

Trace and PSA, LSD cascade 


RUNN, RUNT opcode description 

The primary functions of the 'ACT8994 are those opcodes run under the RUNN and RUNT instructions. 
The test operation performed is determined by OP3-OPO (CTLR bits 44 through 41) as shown in Table 
1 5. During the event protocols (see event protocol description), the opcodes below are executed in the 
DO TEST state: 

SAMPLE 

The data at the D inputs is captured in the TCR, taking a snapshot of the current data. 

PSA 

A parallel signature analysis is performed on the data appearing at the D inputs. The TCR is configured as 
a linear-feedback shift register (LFSR) according to the conditions previously loaded in PTAP15-PTAP00. 
See parallel signature analysis operations for details of PSA tests. 

Four opcodes initiate the PSA operation, and there are four different options for cascading more than one 
DBM (see cascaded PSA operations): 

No cascade: The PIO pin is placed in the high-impedance state, and the device’s TDI and TDO pins 
perform their normal function. 

MSD cascade: The device Is configured as the most significant device in a multiple-DBM PSA chain. 
The TDI input is ignored and the LFSR data is shifted out via TDO to a middle significant DBM. PIO Is 
configured as an input. 

MID cascade: The device is configured as a middle significant device (neither most nor least significant) 
In a multiple-DBM PSA chain. TDI accepts serial LFSR input, and the LFSR data is shifted out via TDO. 
PIO is configured as an input. 

LSD cascade: The device is configured as the least significant device in a multiple-DBM PSA chain. TDI 
is the serial input in the LFSR chain, and TDO is placed in the high-impedance state. PIO is configured 
as an output. 
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RUNN, RUNT opcode description (continued) 

TRACE 

The data appearing at the D inputs is stored in the RAM. The RAM address is cleared to OOOh prior to 
execution (unless RACDIS = 1) and is incremented after each write cycle. The device can be configured 
to allow write cycles to continue after the maximum address is reached (thus overwriting data) or to 
discontinue write cycles after RAM address 03FFh has been written to. 

TRACE/PSA 

The TRACE and PSA operations are executed simultaneously. The same PSA cascading options available 
under PSA are available under TRACE/PSA. 

event qualification module description 

The EQM controls test operations in the on-line mode. It contains an event controller to issue enable and 
control signals, a programmable clock interface circuit to issue the on-line clock, and register files to store 
the loop counter, event counter, expected (compare) data, and mask data. 

When RUNN is the current instruction, on-line test operations are active according to one of eight 
protocols. The protocols are state machines synchronous to the on-line clock (In the descriptions and 
diagrams of EQM operations and protocols, the on-line clock is referred to as OCLK). There are eight 
protocols that may be executed, all of which use three status signals to determine the next state. Those 
signals are EVENT, ECMIN, and LCMIN. 

EVENT is an active-high signal and indicates that a protocol is to be triggered. Table 16 lists the signals 
that may be chosen to assert EVENT. 

EVENT = 1 If the selected condition(s) exists. 

EVENT = 0 otherwise. 

ECMIN, the event counter minimum indicator, is an active-low signal and becomes active (goes low) when 
the event counter (EQR2 bits 55 through 40) has decremented to one, indicating that the event has 
occurred the specified number of times. Note that the event counter does not necessarily decrement on 
each match found. There must be one non-event between events for the EQM to recognize the events as 
separate and decrement the event counter (this is Illustrated in Figure 13). In the example of the figure, 
the event counter is set to 2h and the expected data pattern (EQR2 bits 15 through 0) is 0001 h. 

ECMIN = 0 if the event counter = 1. 

ECMIN = 1 otherwise. 

LCMIN, the loop counter minimum indicator, is an active-low signal and becomes active (goes low) when 
the loop counter (EQR1 bits 15 through 0) has decremented to one, indicating that the event protocol has 
executed the specified number of times. 

LCMIN = 0 if the loop counter = 1. 

LCMIN = 1 otherwise. 
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ECMIN 


FIGURE 13. EVENT COUNTER 


TABLE 16. EVENT SELECT 


EQISELC 
(EQR1 BIT 22) 

EQISELB 
(EQR1 BIT 21) 

EQISELA 
(EQR1 BIT 20) 

EVENTt 

0 

0 

0 

CTERM 

0 

0 

1 

DCTERM 

0 

1 

0 

EQI 

0 

1 

1 

m 

1 

0 

0 

DEQI 

1 

0 

1 

DEQi 

1 

1 

0 

L 

1 

1 

1 

L 


t EVENT is the active-high signal used for triggering EQM protocols. 


Texas 

Instruments 


11-120 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

TI0285—D3604, JULY 1990 


EVENT signal descriptions 
CTERM 

This asynchronous signal becomes active when the EQM compare cells detect a match between the D 
input data and the expected data from the EQM register files. CTERM is enabled by ENACMP in the 
EQR1 to become active either on the first match after the RUNN instruction is executed or on the first 
match after an event protocol has started. 

DCTERM 

DCTERM is a synchronized version of CTERM. DCTERM becomes active on the first rising edge of OCLK 
after CTERM becomes valid. 

EQI 

EQI is the level present at the EQI input pin. 

m 

EQI is the inverse of the level present at the EQI input pin. 

DEQI 

The synchronized version of EQI is DEQI, which becomes valid on the rising edge of OCLK. 

DiQf 

DEQI is the inverse of DEQI. 
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event qualification protocols 

The on-line test operations Implemented using the RUNN instruction are executed according to one of 
eight protocols. CMD2-CMD0 are decoded as shown In Table 17 to select the protocol. 

TABLE 17. EQM PROTOCOL DECODE 


CMD2 

(EQR1 BIT 32) 

CMD1 

(EQR1 BIT 31) 

CMDO 

(EQR1 BIT 30) 

SELECTED EQM PROTOCOL 

0 

0 

0 

Protocol 1 

0 

0 

1 

Protocol 2 

0 

1 

0 

Protocol 3 

0 

1 

1 

Protocol 4 

1 

0 

0 

Protocol 5 

1 

0 

1 

Protocol 6 

1 

1 

0 

Protocol 7 

1 

1 

1 

Protocol 8 


The state machines for the eight on-line protocols are shown in Figures 14 through 21. Decisions are 
made b y the protocol state machine based on the values of the internal signals EVENT, ECMIN, and 
LCMIN as shown in the figures. The term DO TEST in the figures refers to the RUNN opcode selected by 
OP3-OPO. Although any of the opcodes may be executed with any of the protocols, certain tests are 
more compatible with some protocols than with others. 

The EQM operates synchronously to the on-line clock, OCLK, which is Issued by the PCI as described 
earlier (see PCI description). 

The EQM register files hold the expected and compare mask data used for triggering test operations as 
well as the event and loop counters. The addresses of the register files and the RAM are reset to all 
zeroes prior to the execution of any protocol. 

There are two counters associated with the protocols. Each counter performs one of two functions during 
the protocol execution. The event counter keeps track of the number of times EVENT (which is based on 
some signal(s) as selected by the current protocol) becomes active, and decrements accordingly, or It 
delays the start of test execution for a certain number of QCLK cycles. The loop counter keeps track of 
the number of times the protocol has been executed or specifies the number of clocks for which a test Is 
to be executed. The protocol terminates when the loop counter has decremented. 

Protocols can be initiated by the signal present on EQI. This Is useful when a test operation is to be 
triggered by a signal from the outside world. The signal input to EQI is configurable as shown previously in 
Table 16 to provide additional flexibility. 

In Figures 14 through 21, four signals are indicated in the state diagrams, and they represent actions that 
occur at certain points in the execution of the protocols. The four signals are: 

DEC: decrement the event counter. 

DLC: decrement the loop counter. 

LEV: load the event counter with a new value from the register file. 

LND: load new expected and compare mask data from the register file. 

As new data Is loaded into either the event counter or expected and compare mask data, the register file 
address increments automatically. Data is not erased as it is loaded, and the 16-word deep register files 
can be re-used (i.e., increment from file address Fh to Oh and beyond) In the same test operation. 
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event qualification protocols (continued) 

In the protocols and descriptions, the term “event” refers to the signal, as determined according to Table 
16, selected to activate the state diagram signal EVENT. 

In the protocol descriptions that follow, LCNT and ECNT represent the values of the loop counter and 
event counter, respectively. 



FIGURE 14. EQM PROTOCOL 1 

Protocol 1 (see Figure 14) executes a test after an event has been observed a specified number of times 
and repeats the test for the number of times specified by the loop counter. The test executes once (after 
the event counter has decremented) for each loop count. Protocol 1 can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, DO TEST 
End 

END OF TEST 
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FIGURE 15. EQM PROTOCOL 2 

Protocol 2 (see Figure 15) Is similar to protocol 1, the difference being that the specified test executes 
while the event is valid, rather than only once after the event Is observed. This protocol provides a do- 
while test and is useful when EQI is used to trigger EVENT. The protocol can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, DO TEST while EVENT = 1 
End 

END OF TEST 
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FIGURE 16. EQM PROTOCOL 3 

Protocol 3 (see Figure 16) recognizes separate start and stop events. The test begins execution after a 
certain event occurs and stops after another (possibly different) event occurs. If the start and stop events 
are patterns (i.e., one of the compare terms is used as the event trigger), they are contained in 
consecutive register file locations. Protocol 3 can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, start DO TEST 
After ECNT events, stop DO TEST 
End 

END OF TEST 

Note that, although ECNT appears twice in the protocol summary, the user can specify different values for 
the start and stop events, as the event counter is reloaded after the test begins. 
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FIGURE 17. EQM PROTOCOL 4 

Protocol 4 (see Figure 17) is similar to Protocol 3, the difference being that after the stop event has 
occurred, the test continues for some number of OCLKs. Protocol 4 can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, start DO TEST 
After ECNT events, stop DO TEST after ECNT OCLKs 
End 

END OF TEST 
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FIGURE 18. EQM PROTOCOL 5 

Protocol 5 (see Figure 18) specifies that the test be executed for some number of OCLKs after an event 
has occurred and can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, DO TEST for ECNT OCLKs 
End 

END OF TEST 
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FIGURE 19. EQM PROTOCOL 6 

Protocol 6 (see Figure 19) includes a pause for ECNT OCLKs after the triggering event has been 
observed. 

For LCNT times do 
Begin 

After ECNT events, pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 
End 

END OF TEST 
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POLL k 


EVENT:ECMIN 
0:X 1:0 1:1 


DELAY 


(LEG) 




DO TEST k 


LCMIN:ECMIN 
0:0 1:0 X:1 


END OF TEST k 


(DLC) 

(LEG) 


(DEG) 


EVENT =1 
(DEG) — 


(DEG) 


r— 1 

1 PAUSE 1 

1 


EGMIN 

1 0 


(LEG) 


FIGURE 20. EQM PROTOCOL 7 


During protocol 7 (see Figure 20), a test is executed after an event occurs without an intermediate pause; 
following that, the pause/test algorithm is implemented. The protocol summary is: 

After ECNT events, DO TEST for ECNT OCLKs For (LCNT-1) times do 
Begin 

Pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 
End 

END OF TEST 
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FIGURE 21. EQM PROTOCOL 8 

Protocol 8 (see Figure 21) starts a pause/test algorithm after a number of events are observed and can 
be summarized as: 

After ECNT events, For LCNT times do 
Begin 

Pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 
End 

END OF TEST 
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EQO output during RUNN 

Any of several internal status signals can be selected to be output via EQO during online testing as 
shown in Table 18. 


TABLE 18. EQO SELECTt 


EQOSELD 
(EQR1 BIT 26) 

EQOSELC 
(EQR1 BIT 25) 

EQOSELB 
(EQR1 BIT 24) 

EQOSELA 
(EQR1 BIT 23) 

EQO OUTPUT SIGNAL 

0 

0 

0 

0 

H 

0 

0 

0 

1 

L 

0 

0 

1 

0 

EOT 

0 

0 

1 

1 

EOT 

0 

1 

0 

0 

RUN 

0 

1 

0 

1 

WR 

0 

1 

1 

0 

TGATE 

0 

1 

1 

1 

TGATE 

1 

0 

0 

0 

CTERM 

1 

0 

0 

1 

CTERM 

1 

0 

1 

0 

DCTERM 

0 

0 

1 

1 

DCTERM 

1 

1 

0 

0 

H 

1 

1 

0 

1 

L 

1 

1 

1 

0 

H 

1 

1 

1 

1 

L 


t This table is valid unless PARENA = 1 (CTLR Bit 38) and the TAP is in the Pause-DR state. See control register bit description for details. 

CTERM 


This asynchronous signal becomes active when the EQM compare cells detect a match between the D 
input data and the expected data from the EQM register files. CTERM is enabled by ENACMP in the 
EQR1 to become active either on the first match af ter the RUNN instruction is executed or on the first 
match after an event protocol has started. CTERM is the inverse of CTERM. This is the same signal 
discussed earlier as one of the signals that may be selected to assert EVENT. 

DCTERM 

DCTERM Is a synchronized ve rsion of C TERM. DCTERM becomes active on the first rising edge of OCLK 
after CTERM becomes valid. DCTERM is the inverse of DCTERM. This is the same signal discussed 
earlier as one of the signals that may be selected to assert EVENT. 

RUN 

The RUN status signal indicates that an event protocol is active, but not necessarily that a test operation 
is being performed (i.e., the protocol state machine may or may not be in DO TEST). RUN becomes 
active as soon as an event protocol begins execution and goes inactive after the protocol has terminated. 
RUN is the inverse of RUN. 

TGATE 

TGATE is active (high) when a test op eration u nder an event qualification protocol is executing (i.e., the 
protocol state machine is in DO TEST). TGATE is the inverse of TGATE. 
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EQO output during RUNN (continued) 

EOT 

The EOT signal goes hi gh w hen an event protocol enters the end-of-test state, meaning that the event 
protocol has terminated. EOT is the inverse of EOT. 

Figure 22 Illustrates the relationship of the internal status signals to the test operation. 


OCLK 

D15-D0 

CTERM 

DCTERM 

RUN 




n_^—L 


i_n_TL 


TGATE 

EOT 


RAM 



SELDP = 0 
CMPSEL = 0 

START EXPDATA = OOOOh, EVCNT = 2 
STOP EXPDATA = FFFFh, EVCNT = 2 
RUNN OPCODE = 1000 = TRACE 
EQM Protocol = 3 

FiGURE 22. EQM STATUS SiGNALS 
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operation under RUNT 

Under RUNT, which is active only in the Run-Test/ld!e state, the current data at the D inputs (i.e., the 
value of D15-D0 at the rising edge of the selected clock) is input into the TCR and/or RAM. Figure 23 
shows the timing for a TRACE operation under RUNT, and the contents of the RAM after several write 
cycles have occurred. The first pattern stored is the one present at the first rising edge of the clock after 
entering Run-Test/Idle, and the last pattern stored is the one present at the rising edge of the clock as 
the TAP state changes from Run-Test/ldle to Select-DR-Scan. 





D15-D0 Ioooi]fooo2][ooo3]fooo4Yooosiooo6looo7iooo8Tooo9yoooAloooBXooocyoooDioooEToooFYooio 


RAM 



FIGURE 23. RUNT TIMING DIAGRAM 

alignment of compare and data signals under RUNN 

Under RUNN, several options are available for the compare function and storage of data as controlled by 
SELDP and CMPSEL (CTLR bits 40 and 37, respectively). The data input In both the RAM (and/or TCR) 
and the EQM compare circuitry can be delayed one clock cycle to Implement the desired test 
methodology. The four options are illustrated in Figures 24 through 27, which illustrate the alignment of 
compare and data signals for a portion of a TRACE operation under RUNN. In the figures, the compare 
pattern to start the operation Is 0003h and the compare pattern to stop the operation is OOOFh. The data 
alignment is the same for any test that runs under RUNN. 





RAM 

FIGURE 24. RUNN TIMING DIAGRAM: SELDP = 0, CMPSEL == 0 
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FIGURE 25. RUNN TIMING DIAGRAM: SELDP = 0, CMPSEL == 1 





FIGURE 26. RUNN TIMING DIAGRAM: SELDP = 1, CMPSEL == 0 


jiriminjijiririri^^ 



FIGURE 27. RUNN TIMING DIAGRAM: SELDP ^ 1, CMPSEL == 1 
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parallel signature analysis operations 

The TCR can be configured by OP3-OPO to perform PSA operations on the D inputs. Additionally, 
multiple DBMS can be cascaded to perform PSA on more than 16 bits with the PIO pin configured for 
feedback. 

PSA operations use an LFSR technique to perform exclusive-OR functions on pairs of data and use the 
result as the Input to an adjacent D-type flip-flop. Parallel signature analysis can be performed under 
RUNN and RUNT and as a self-test operation on the RAM. 

The flexibility of the device in performing PSA operations is greatly enhanced by the DATMSK bits and 
PTAP bits of the control register. The user can configure the device such that any combination of the D 
inputs can be ignored during PSA and select the feedback (FBAK) bit from the operation as an input to 
one of the exclusive-OR gates in each shift register stage. 

The basic configuration for parallel signature analysis is shown in Figure 28. On each clock cycle the 
results of exclusive-OR functions are shifted to another cell as one of the Inputs for the next exclusive- 
OR. A unique signature is developed and can be scanned out for comparison against an expected or 
known value. 

The output of the shift register stages is determined by the various input signals as shown in Table 19. 

PSA operations do not affect storage In the RAM when a simultaneous PSA/TRACE operation is being 
performed. 


TABLE 19. PSA TRUTH TABLE 


INPUTS 

OUTPUT 

PTAPnn 

FBAK 

DATMSKnn 

Dn 

Qn-lt 

Qnt 

0 

X 

0 

0 

0 

0 

0 

X 

0 

0 

1 

1 

0 

X 

0 

1 

0 

1 

0 

X 

0 

1 

1 

0 

0 

X 

1 

X 

0 

0 

0 

X 

1 

X 

1 

1 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

1 

1 

X 

0 

0 

1 

1 

1 

X 

1 

1 

1 

1 

0 

0 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

0 

1 

0 

0 

1 

1 

0 

1 

1 

1 

1 

1 

1 

X 

0 

1 

1 

1 

1 

X 

1 

0 


t Qp = the value of register n after the rising edge of CLK. Qp -1 = the value of register (n -1) prior to the rising edge of 


CLK. See Figure 28. 
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cascaded PSA operations 

More than one 'ACT8994 can be cascaded to perform PSA operations on buses wider than 16 bits. The 
RUNN and RUNT opcodes include options for configuring the device for stand-alone signatures or as the 
most significant device (MSD), mid significant device (MID), or least significant device (LSD) in a cascaded 
configuration. 

Figure 29 shows a configuration in which three devices are cascaded. When the PSA opcode includes 
configuration as an MSD or MID, the PSA circuit is configured such that PIO is an input and replaces, in 
the circuit of Figure 28, the Q output of register 0 (Qq) as the FBAK bit. Qq is routed through TDO to drive 
the TDI input of the next device in the chain. A device configured as a MSD ignores its TDI input. 

When the PSA opcode configures a device as the LSD, Qq is used to drive PIO, now enabled and used 
as an output, which is tied to the PIO inputs of the MSD and MID(s). The TDO pin of an LSD is in the 
high-impedance state. 

During a cascaded PSA operation, the TDI and TDO pins of the device are used in the shifting of data: 
Although an instruction register scan can occur while RUNN is active, and updating the IR with another 
RUNN instruction will not affect device operations, the scanning of data through the IR will contaminate 
the signature being generated. When a cascaded PSA operation is active, it is recommended that the 
device go to the Run-Test/Idle state for the duration of the test. 



FIGURE 29. CASCADED PSA CONFIGURATION 
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FIGURE 30. TYPICAL DBM APPLICATION 

Figure 30 shows a typical application of the 'ACT8994. In the figure, two DBMs reside in parallel with a 
microprocessor and memory. The CLK inputs, used for on-line operations under RUNN, are driven by 
system signals (interrupt, clock, enable, control, etc.). The DBMs are configured for cascaded PSA 
operations by connecting their PIO pins. 

Global event qualification schemes are implemented by combining, in the global event qualification logic 
block, the EQO outputs of the DBMs with some external qualifiers chosen by the user. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (V| < 0 or V| > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc O'' . ± 200 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



’54ACT8994 

74ACT8994 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.8 

0.8 

v 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

lOH High-level output current 

EQO 

-3.4 

-4 

mA 

PIO 

-12 

-16 

TOO 

-20 

-24 

Iql Low-level output current 

EQO 

3.4 

4 

mA 

PIO 

12 

16 

TDO 

20 

24 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

’54ACT8994 

74ACT8994 

UNIT 

MIN MAX 

MIN MAX 

VOH 

EQO 

Vcc = 4.5 V, loH = mA 

3.7 


V 

Vcc ~ 4.5 V, Iqh = -4 mA 


3.7 

PIO 

Vcc = 4.5 V, loH = -12 mA 

3.7 


Vcc = 4.5 V, lOH = -16 mA 


3.7 

TOO 

Vcc = 4.5 V, Iqh - 20 mA 

3.7 


Vcc = 4.5 V, loH = -24 mA 


3.7 

VOL 

EQO 

Vcc = 4.5 V, lOL = 3.4 mA 

0.5 


V 

Vcc = 4.5 V, Iql = 4 mA 


0.5 

PIO 

Vcc = 4.5 V, loL = 12 mA 

0.5 


Vcc ^ 4.5 V, lot = 16 mA 


0.5 

TDO 

Vcc = 4.5 V, loL = 20 mA 

0.5 


Vcc = 4.5 V, lot = 24 mA 


0.5 

lOZ^ 

PIO, TDO 

Vcc = 5.5 V, Vo = Vcc or GND 

±10 

±5 

fiA 

l| 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

fiA 

ICCQ 

(RAM disabled) 

Vcc = 5.5 V, V| = Vcc or GND, Iq = 0 

200 

200 

fiA 

icc 

(RAM enabled) 

Vcc = 5.5 V, V| = Vcc or GND, Iq = 0 

175 

175 

mA 


t For I/O pins, the parameter Iqz includes the input leakage current 


timing requirements over recommended operating free-air temperature range 



’54ACT8994 

74ACT8994 

UNIT 

MIN MAX 

MIN MAX 

fclock 

TCK 

0 35 

0 35 

MHz 

AnyCLK 

0 35 

0 35 

tw Pulse duration 

TCK high or low 

10 

10 

ns 

Any CLK high or low 

10 

10 

tsu Setup time 

TMS before TCK t 

10 

10 

ns 

Any D before TCK t 

10 

10 

Any D before any CLK 

10 

10 

TDI before TCK T 

10 

10 

PIO before TCK t 

10 

10 

PIO before any CLK 

10 

10 

EQI before any CLK 

10 

10 

th Hold time 

TMS after TCK t 

5 

5 

ns 

Any D after TCK t 

5 

5 

Any D after any CLK 

5 

5 

TDI after TCK t 

5 

5 

PIO after TCK t 

5 

5 

PIO after any CLK 

5 

5 

EQI after any CLK 

5 

5 

td Delay time 

Power-up to TCK t 

100 

100 

ns 
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switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature 
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PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 


T 

I 


500 XI 

—vw- 


► 500 XI 



2xVcc 
O Open 
GND 


LOAD CIRCUIT FOR OUTPUTS 



TEST 

SI 

tPLH/tpHL 

tPLZ/tpZL 

tPHZ/tpZH 

OPEN 

2xVcc 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATIONS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
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SN54ACT8997, SN74ACT8997 
SCAN PATH LINKERS WITH 4-BIT IDENTIFICATION BUSES 

TI0286—D3597, APRIL 1990 


• Members of the Texas Instruments SCOPE™ sn54ACT8997 ... jt package 

Family of Testability Products sn74ACT8997 ... dw or nt package 

(TOP VIEW) 

• Compatibie With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Select Up to Four Secondary Scan Paths to 
Be Included in a Primary Scan Path 

• Allow Partitioning of System Scan Paths 

• Six Data Registers: Control, Select, Counter, 

Boundary Scan, ID Bus, Bypass 

• Include Eight-Bit Programmabie Binary 
Counter to Count or Initiate Interrupt 
Signals 

• Include Four-Bit identification Bus for Scan 
Path Communication 

• Inputs are TTL Compatible 

• Compatible with Tl’s ASSET™ (Automated 
Support System for Emulation and Test) 

Software 

• Can be Cascaded Horizontally or Vertically 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) l-jutm Process 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

The ’ACT8997 is a member of Texas 
Instruments SCOPE™ testability 1C family. This 
family of components facilitates testing of 
complex circuit board assemblies. 

The ’ACT8997 enhances the scan capability of Tl’s SCOPE™ family by allowing augmentation of a 
system’s primary scan path with secondary scan paths (SSPs), which can be individually selected by the 
’ACT8997 to be included in the primary scan path. The device also provides buffering of test signals to 
reduce the need for external logic. 

By loading the proper values into the instruction register and data registers, the user can select up to four 
SSPs to be included in a primary scan path. Any combination of the SSPs can be selected at a time. By 
selecting the bypass register, all secondary scan paths can be removed from a primary scan path. 

Any of the device’s six data registers, or the instruction register, may be placed in the device’s scan path 
(i.e., placed between TDI (test data in) and TDO (test data out) for subsequent shift and scan operations). 

All operations of the device except counting are synchronous to the test clock pin, TCK. The eight-bit 
programmable up/down counter can be used to count transitions on the DCI (device condition input) pin 
and output interrupt signals via the DCO (device condition output) pin. The device can be configured to 
count on either the rising or falling edge of DCI. 

SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain Information on products 
In the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN54ACT8997, SN74ACT8997 

SCAN PATH LINKERS WITH 4-BIT IDENTIFICATION BUSES 


D3597, APRIL 1990—TI0286 

description (continued) 

The test access port (TAP) is a finite-state machine compatible with IEEE Standard 1149.1. 

The SN54ACT8997 is characterized for operation over the full military temperature range of -55“C to 
125®C. The SN74ACT8997 is characterized for operation from 0®C to 70®C. 

functionai biock diagram 
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State diagram description 

The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
states (Indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
state the TAP can retain for consecutive TCK cycles. Any state which does not meet this criterion is an 
unstable state. 

There are two main paths through the state diagram: one to manipulate a data register and one to 
manipulate the instruction register. No more than one register can be manipulated at a time. 

Test-Logic-Reset 

In this state, the test logic Is inactive and an Internal reset signal is applied to all registers in the device. 
During device operation, the TAP returns to this state in no more than five TCK cycles If TMS Is high. The 
TMS pin has an internal pullup that forces it to a high level if left unconnected or if a board defect causes 
it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/ldle 

The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/ldle. 

Select-DR-Scan, Select-1 R-Scan 

No specific function is performed in these states; and the TAP exits either of them on the next TCK cycle. 

Capture-DR 

The selected data register Is placed In the scan path (i.e., between TDI and TDO). Depending on the 
current instruction, data may or may not be loaded or captured by that register on the rising edge of TCK 
causing the TAP state to change. 

Shift-DR 

In this state, data Is serially shifted through the selected data register, from TDI to TDO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exlt2-DR to 
Shift-DR). On the falling edge of TCK in Shift-DR, TDO goes from the hIgh-Impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO 
takes on the level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since the last scan operation, TDO takes on the logic low level. 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exitl-DR or Exit2-DR without recapturing the data register. TDO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exitl-DR. 

Pause-DR 

The TAP can remain in this state Indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current Instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated only during this state. 

Capture-IR 

The instruction register is preloaded with the IR status word (see Table 4) and placed In the scan path. 
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State diagram description (continued) 

Shift-iR 

In this state, data is serially shifted through the instruction register, from TDI to TDO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting occurs 
during the TCK cycle In which the TAP changes from Capture-IR to ShIft-IR or from Exit2-IR to ShIft-IR). 
On the falling edge of TCK In Shift-IR, TDO goes from the high-impedance state to the active state. If the 
TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO takes on the 
level present before It was last disabled. If the TAP has passed through the Test-Logic-Reset state since 
the last scan operation, TDO takes on the high level. 

Exitl-IR, Exit2-iR 

These are temporary states used to end the shifting process. It Is possible to return to the Shift-IR state 
from either Exlt1-IR or Exit2-IR without recapturing the instruction register. TDO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to 
Exlt1-IR. 

Pause-IR 

The TAP can remain In this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

In this state, the latches shadowing the Instruction register are updated with the new instruction. 

signal descriptions 
TDi—Test Data In 

One of the four pins required by IEEE Standard 1149.1. TDI is the serial Input for shifting information Into 
the instruction register or data registers. TDI is typically driven by the TDO pin of the primary bus 
controller. An internal pullup forces TDI to a high level if left unconnected. 

TDO—Test Data Out 

One of the four pins required by IEEE Standard 1149.1. TDO is the serial output for shifting information 
out of the instruction register or data registers. TDO is typically connected to the TDI pin of the next 
testable device in the primary scan path. 

TCK—Test Clock 

One of the four pins required by IEEE Standard 1149.1. All operations of the ’ACT8997, except for the 
count function, are synchronous to TCK. Data on the device inputs is captured on the rising edge of TCK, 
and outputs change on the falling edge of TCK. 

TMS—Test Mode Select 

One of the four pins required by IEEE Standard 1149.1. The level of TMS at the rising edge of TCK 
directs the ’ACT8997 through its states. An internal pullup forces TMS to a high level If left unconnected. 

TRST—Test Reset 

This a ctive-low pin implements the optional reset function of IEEE Standard 1149.1. When asserted, 
TRST causes the ’ACT8997 to go to the Test-Logic-Reset state and c onfigure the instruction register and 
data registers to their power-up values. An internal pullup forces TRST to a high level if left unconnected. 
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signal descriptions (continued) 

DTMS1-DTI\/IS4—Device Test Mode Select 1-4 

Any combination of these four pins can be selected to follow the TMS pin to direct the secondary scan 
path(s) through the states in Figure 1. The unselected DIMS pins can be independently set to a high or 
low level. The TMS circuit monitors input from the control register to determine the configuration of the 
DTMS pins. 

MCI—Master Condition Input 

This pin receives interrupt and protocol signals from a PBC. The level on MCI is buffered and output on 
MCO. 

MCO—Master Condition Output 

This pin transmits interrupt and protocol signals to the secondary scan path(s). 

DCI—Device Condition Input 

This pin receives interrupt and protocol signals from the secondary scan path(s). When the counter 
register is instructed to count up or down, the DCI pin is configured as the counter clock. 

DCO—Device Condition Output 

DCO is configured by the control register to output protocol and interrupt signals, and may be configured 
by the control register to output an error signal if the instruction register is loaded with an Invalid value. 
DCO is further configured by the control register as: 

1) Active-high or active-low (reset condition = active-low). 

2) Open-drain or three-state (reset condition = open-drain). 

DTDI1-DTDI4—Device Test Data In 1-4 

These pins receive the serial test data outputs of the selected secondary scan path(s). 

DTD01-DTD04—Device Test Data Out 1-4 

These pins output serial test data to the TDI input(s) of the secondary scan path(s). 

DTCK—Device Test Clock 

This pin outputs the buffered test clock TCK to the secondary scan path(s). 

ID1-ID4—identification 1-4 

This four-bit data bus can be hardwired to provide Indentification of the subsystem under test. The value 
present on the bus can be scanned out through the boundary scan or ID bus registers. 

functional block description 

The ’ACT8997 is intended to link secondary scan paths for Inclusion in a primary scan path. Any 
combination of the four secondary scan paths can be linked, or the device can be bypassed entirely. 

The least significant bit (LSB) of any value scanned into any register of the device is the first bit shifted In 
(nearest to TDO). The most significant bit (MSB) is the last bit shifted In (nearest to TDI). 

The ’ACT8997 is divided Into functional blocks as detailed below. 

test port _ 

The test port decodes the signals on TCK, TMS, and TRST to control the operation of the circuit. The test 
port includes a TAP that Issues the proper control instructions to the data registers according to the IEEE 
Standard 1149.1 protocol. The TAP state diagram is shown in Figure 1. 
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functional block description (continued) 
instruction register 

The instruction register (IR) is an eight-bit wide serial shift register that issues commands to the device. 
Data is input to the instruction register via TDI (or one of the DTDI pins) and shifted out via TDO. All 
device operations are initiated by loading the proper instruction or set of instructions into the IR. 

data registers 

Six parallel data registers are included in the ’ACT8997: bypass, control, counter, boundary scan, ID bus, 
and select. The ID bus register is a part of the boundary scan register. Each data register is serially 
loaded via TDI or DTDI and outputs data via TDO. 

scan path configuration circuit 

This circuit decodes bits in the select and control registers to determine which, if any, of the secondary 
scan paths are to be included in the primary scan path. 


TABLE 1. REGISTER SUMMARY 


REGISTER NAME 

LENGTH (BITS) 

FUNCTION 

Instruction 

8 

Issue command information to the device. 

Control 

10 

Configuration and enable control. 

Counter 

8 

Count events on DCI, output interrupts via DCO. 

Select 

8 

Select one or more secondary scan paths. 

Boundary Scan 

10 

Capture and force test data at device periphery. 

ID Bus 

4 

Provide identification code. 

Bypass 

1 

Remove the ’ACT8997 from the scan path. 


instruction register description 

The instruction register (IR) Is an eight-bit serial register that outputs control signals to the device. Table 2 
lists the instructions implemented in the ’ACT8997, and the data register selected by each instruction. The 
MSB of the IR is an eve n-parity bit. If the value scanned into the IR during Shift-IR does not contain even 
parity, an error sig nal, IRE RR, Is generated internally as shown in Table 3. The ’ACT8997 can be 
configured to output IRERR via DCO if the TAP enters the Pause-IR state. 

During the Capture-IR state, the IR status word is loaded. The IR status word contains information about 
the most recently loaded values of the instruction and select registers and the logic level present at the 
DCI input. The IR status word is encoded as shown in Table 4. 

Figure 2 Illustrates the order of scan for the instruction register. 
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instruction register description (continued) 


TABLE 2. INSTRUCTION REGISTER OPCODES 


BINARY CODE 

BIT 7 ^ BIT 0 

MSB USB 

HEX 

VALUE 

SCOPE OPCODE 

DESCRIPTION 

SELECTED 

DATA REGISTER 

00000000 

00 

EXTEST 

Boundary Scan 

Boundary Scan 

10000001 

81 

BYPASSt 

Bypass Scan 

Bypass 

10000010 

82 

SAMPLE/PRELOAD 

Sample Boundary 

Boundary Scan 

00000011 

03 

INTEST 

Boundary Scan 

Boundary Scan 

10000100 

84 

BYPASSt 

Bypass Scan 

Bypass 

00000101 

05 

BYPASSt 

Bypass Scan 

Bypass 

00000110 

06 

BYPASSt 

Bypass Scan 

Bypass 

10000111 

87 

BYPASSt 

Bypass Scan 

Bypass 

10001000 

88 

COUNT 

Count 

Counter 

10001001 

09 

COUNT 

Count 

Counter 

00001010 

OA 

BYPASSt 

Bypass Scan 

Bypass 

10001011 

8B 

BYPASSt 

Bypass Scan 

Bypass 

00001100 

OC 

BYPASSt 

Bypass Scan 

Bypass 

10001101 

8D 

BYPASS 

Bypass Scan 

Bypass 

10001110 

8E 

SCANCN 

Control Register Scan 

Control 

00001111 

OF 

SCANCT 

Control Register Scan 

Control 

11111010 

FA 

SCANCNT 

Counter Scan 

Counter 

01111011 

7B 

READCNT 

Counter Read 

Counter 

11111100 

FC 

SCANIDB 

ID Bus Register Scan 

ID Bus 

01111101 

7D 

READIDB 

ID Bus Register Read 

ID Bus 

01111110 

7E 

SCANSEL 

Select Register Scan 

Select 

ALL OTHER 


BYPASS 

Bypass Scan 

Bypass 


t A SCOPE opcode exists but is not supported by the ’ACT8997. 
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instruction register description (continued) 


TABLE 3. iRERR FUNCTiON TABLE 


NUMBER OF INSTRUCTiON 

REGISTER BITS = 1 

IRERR 

0, 2,4,6, 8 

1 

1,3, 5.7 

0 


MSB 


LSB 


TDI or DTDIn 



TDO 


FiGURE 2. iNSTRUCTiON REGiSTER BiTS AND ORDER OF SCAN 


TABLE 4. iNSTRUCTiON REGISTER STATUS WORD 


IRBIT 

VALUEt 

7 

IRERR (see Table 3) 

6 

0 

5 

0 

4 

0 

3 

Level present at DCI input (1 = H, 0 = L) 

2 

0 

1 

0 

0 

1 


t This value is loaded in the instruction register during the Capture-IR 
TAP state. 
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instruction register opcode descriptions 

The operation of the ’ACT8997 is dependent on the instruction loaded into the instruction register. Each 
instruction selects one of the data registers to be placed between TDI or DTDI and TDO during the 
Shift-DR TAP state. 

All the required instructions of IEEE Standard 1149.1 are implemented in the ’ACT8997. 

boundary scan 

This instruction implements the required EXTEST and INTEST operations of IEEE Standard 1149.1. The 
boundary scan register (which includes the ID bus register) is placed in the scan path. Data appearing at 
input pins included in the boundary scan register is captured. Data previously loaded into the output pins 
included in the boundary scan register is forced through the outputs. 

bypass scan 

This instruction implements the required BYPASS operation of IEEE Standard 1149.1. The bypass register 
is placed in the scan path and preloads with a logic 0 during Capture-DR. 

sample boundary 

This instruction implements the required SAMPLE/PRELOAD operation of IEEE Standard 1149.1. The 
boundary scan register is placed in the scan path, and data appearing at the inputs and outputs included 
in the boundary scan register is sampled on the rising edge of TCK in Capture-DR. 

count 

The counter register begins counting on each DCI transition. The count begins from the value present in 
the register before the count instruction was loaded. The counter can be programmed to count up or 
down on either the low-to-high or high-to-low transition of DCI. Counting occurs only while in the 
Run-Test/Idle TAP state. 

counter register read 

The counter register is placed in the scan path. During Capture-DR, the prior preloaded value of the 
counter is loaded into the counter register. At Update-DR, a new preload value is loaded. 

counter register scan 

The counter register is placed in the scan path. During Capture-DR, the current value of the counter is 
loaded in the counter register. At Update-DR, a new preload value is loaded. 

control register scan 

The control register is placed in the scan path for a subsequent shift operation. 

ID bus register scan 

The ID bus register (a subset of the boundary scan register) is placed in the scan path for a subsequent 
shift operation. The data appearing on the ID bus Is loaded Into the ID bus register on the rising edge of 
TCK in Capture-DR. 

ID bus register read 

The ID bus register is placed in the scan path for a subsequent shift operation. The register is not 
preloaded during Capture-DR. 

select register scan 

The select register is placed in the scan path for a subsequent shift operation. 
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control register description 

The control register (CTLR) is a ten-bit serial register that controls the enable and select functions of 
the ’ACT8997. A reset operation forces all bits to a logic low level. The contents of the control register 
are latched and decoded during the Update-DR TAP state. The specific function of each bit Is listed In 
Table 5. 

The enable and select functions of the control register bits are mapped as follows: 

Bit 9—^Up/Down 

This bit sets the count mode of the counter register (reset condition = count up). 

Bit 8—'Latch on Zero 

The counter register can be configured to stop counting when its value is 00000000 and ignore 
subsequent transitions on the counter clock, DCI. The latch-on-zero option is valid only in the count-down 
mode (reset condition = do not latch on zero). The value of this bit has no effect on the operation of the 
counter If CTLR bit 10 = 0. 

Bit 7~DCO Polarity Select 

DCO can be configured as an active-low or active-high output (reset condition = active-low). When 
active-low, DCO does not invert the signal selected to drive it. When active-high, DCO inverts the selected 
signal. 

Bit 6/Bit 5—DCO Source Sele ct 1/DC O Source Select 0 

DCO can be use d to outp ut the IRERR signal generated by the ’ACT8997 (see Table 3). Bits 6 and 5 can 
be set to output IRERR via DCO on the falling edge of TCK in the Pause-IR state. DCO can also be 
configured to become active when the value of the counter Is 00000000, to follow DCI, or be set to a 
static high or low level (reset condition = static high level). 

Bit 4—Pari ty Mask 

The signal IRERR can be masked from appearing on DCO even if bits 6 and 5 are set such that it is 
output In the Pause-IR state (reset condition = do not mask IRERR). 

Bit 3—DCO Drive Select 

DCO can be configured as either an open-drain or 3-state output (reset condition = open-drain). The 
open-drain configuration allows multiple DCO outputs to be used in a wired-OR or wired-AND application. 
The three-state configuration allows the DCO output to be connected to a bus. 

Bit 2—DCO Enable 

When configured as a 3-state output, DCO can be placed in the high-impedance state (reset condition = 
disabled). If configured as an open-drain output and disabled, DCO outputs a high level. 

Bit 1—DCI Polarity Select 

The level at the DCI input can be inverted before being applied to the internal logic of the device (reset 
condition = do not invert DCI). 

Bit 0—Device Test Pins Output Enable 

DTCK, DTDO, and the DTMS1 -4 pins can be placed In the high-impedance state (disabled) with this bit 
(reset condition = enabled). 

Several control register bits affect the functionality of the DCO output. The DCO function table is given in 
Table 6. 

Figure 3 illustrates the order of scan for the control register. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 1 1-153 


PRODUCT PREVIEW 


PRODUCT PREVIEW 


SN54ACT8997, SN74ACT8997 

SCAN PATH LINKERS WITH 4-BIT IDENTIFICATION BUSES 


D3597, APRIL 1990—TI0286 


TABLE 5. CONTROL REGISTER BIT MAPPING 


BIT 

VALUE 

FUNCTION 

9 

0 

Configure counter to count up 

1 

Configure counter to count down 

8 

0 

Do not stop counting when the count reaches 00000000 

1 

Stop counting when the count reaches 00000000 

7 

0 

Configure DCO as an active-low output 

1 

Configure DCO as an active-high output 


00 

DCO = H or L (depends on CTLR Bit 7) 

6,5 

01 

DCO = IRERR 

10 

DCO = CE, an internal logic 0 generated when the count is 00000000 


11 

DCO = DCI 

4 

0 

Do not mask IRERR from DCO 

1 

Mask IRERR from DCO 

3 

0 

Configure DCO as an open-drain output 

1 

Configure DCO as a 3-state output 

2 

0 

Disable DCO 

1 

Enable DCO 

•4 

0 

DCI = DCI 

1 

1 

DCI = DSi (invert the DCI signal before applying it to the internal logic) 

0 

0 

Enable DTCK, DTD01 -4, and DTMS1 -4 

1 

Disable DTCK, DTD01 -4, and DTMS1 -4 


TDI or DTDIn 


MSB LSB 



TOO 


FIGURE 3. CONTROL REGISTER BITS AND ORDER OF SCAN 
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select register description 

The select register (SR) is an eight-bit serial register that determines which, if any, of the seconday scan 
paths will be included in the primary scan path. A reset operation forces ail bits to a logic 0. 

The register is divided into four two-bit sections, each of which controls one SSP. Figure 4 shows the 
mapping of the bits to the SSPs and the order of scan. For each SSP, the higher-order bit is the MSB and 
the lower-order bit is the LSB (e.g., bit 3 is the MSB of SSP2 and bit 2 is the LSB of SSP2). 

Although any combination of SSPs can be selected, the order of scan for each combination is fixed (see 
data flow description for details). 

The SR bit decoding is shown in Table 7. 


TABLE 7. SELECT REGISTER BIT DECODING 


MSB 

LSB 

DTMSn SOURCE 

DTDOn STATUS 

0 

0 

H 

Z 

0_Lj 

L 

z 

1 

X 

TMS 

Activet 


t The DTD01 -4 outputs are active only in the Shift-IR 
and Shift-DR TAP states. 


MSB LSB 


TDI or DTDIn — 

Bit 

7 

□ 

□ 

□ 

□ 

0 

□ 

Bit 

0 


\ _. 





, 1 

_; 


SSP4 SSP3 SSP2 SSP1 


FIGURE 4. SELECT REGISTER BITS AND ORDER OF SCAN 
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boundary scan register/ID bus register description 

The boundary scan register (BSR) is a ten-bit serial register that can be used to capture data appearing at 
selected device inputs, force data through device outputs, and apply data to the device’s internal logic. 
The BSR is made up of boundary scan cells (BSCs). Table 8 lists the device signal for each of the ten 
BSCs that comprise the BSR. 

The four BSCs connected to the ID1-4 pins form a subset of the BSR called the ID bus register (IDBR). 
The IDBR can be scanned without accessing the remaining BSCs of the BSR. 

Figure 5 illustrates the order of scan for the boundary scan register and ID bus register. 


TABLE 8. BOUNDARY SCAN REGISTER BIT MAPPING 


BIT 

PIN NAME 

SIGNAL DESCRIPTION 

9 

MCI 

Master Condition In 

8 

MCO 

Master Condition Out 

7 

DCI 

Device Condition In 

6 

DCOTST 

Enable control for DCO in 3-state configuration (active-low) 

5 

DCOODT 

Enable control for DCO in open-drain configuration (active-low) 

4 

DCO 

Device Condition Out 

3 

ID4 

Identification Bus Bit 4 

2 

ID3 

Identification Bus Bit 3 

1 

ID2 

Identification Bus Bit 2 

0 

ID1 

Identification Bus Bit 1 


t This internal signal cannot be observed from the I/O pins of the device. 


MSB _ LSB 

TDI or DTDIn-► 8 7 6 5 4 -r> 

TDI or DTDIn-1 

IDBR 

BSR 

FIGURE 5. BOUNDARY SCAN REGISTER BITS AND ORDER OF SCAN 
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bypass register description 

The bypass register (BR) is a one-bit serial register. The function of the BR is to provide a means of 
effectively removing the ’ACT8997 from the primary scan path when neither it nor any of the secondary 
scan paths are needed for the current test operation. At power up, the BR is placed in the scan path. 
During Capture-DR, the BR is preloaded with a logic low level. 

Figure 6 shows the order of the scan for the bypass register. 


TDI or DTDIn TOO 

FIGURE 6. BYPASS REGISTER BITS AND ORDER OF SCAN 

counter register description 

The counter register (CNTR) is an eight-bit serial register that performs a binary count if configured to do 
so by the control register; it uses the DCI pin as its clock. The counter can be preloaded with an initial 
value before counting begins, and the current value of the counter can be scanned out. Many of the 
features of the CNTR are configured by a bit in the control register, including: 

1) Count direction up or down (control register bit 9). 

2) Stop counting when the value of the register is 00000000 (control register bit 8). 

3) DCI transition on which the counter counts (control register bit 1). 

An internal signal, Is generated as a logic low level when the value of the CNTR is 00000000. For any 
other value of the CNTR, CE is high. 

The counter register can be used to count events occurring on the secondary scan path(s) and can output 
Interrupt signals via DCO when the count has reached zero. 

Figure 7 shows the order of scan for the counter register. 


MSB 


LSB 


TDI or DTDIn ■ 


Bit 

7 

0 

0 

0 

0 

0 

0 

Bit 

0 


TDO 


FIGURE 7. COUNTER REGISTER BITS AND ORDER OF SCAN 
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data flow description 

The direction of serial data flow in the ’ACT8997 is dependent on the current instruction and value of the 
select register. Figure 8 shows the data flow when one or more SSPs have been selected. When more 
than one SSP has been selected, the order of scan is determined by which SSPs have been selected, as 
shown in Table 9. Note that the ’ACT8997 adds one bit of delay from TDI or DTDI to DTDO. 


no secondary scan path selected 


'ACT8997 


TDI 


IR or 

Selected DR 


TDO 


'ACT8997 


one secondary scan path selected 

Selected Scan Path 


'ACT8997 



multiple secondary scan paths selected 

'ACT8997 Selected Scan Path 



'ACT8997 Selected Scan Path •ACT8997 



DTDIn (One Bit Delay) DTDOn 

-► 

TDI 

SSPn 

TDO 

-► 

IR or 

Selected DR 

TDoj 


FIGURE 8. DATA FLOW IN THE ’ACT8997 
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TABLE 9. SCAN PATH CONFIGURATIONS 


■O 

31 

m 

< 


m 


SR BIT 

SSPn CONFIGURATION 

SCAN PATH CONFIGURATIONtt 

7 

5 

3 

1 

SSP4 

SSP3 

SSP2 

SSP1 

0 

0 

0 

0 

Inactive 

Inactive 

Inactive 

Inactive 

TDI-SPL-TDO 

0 

0 

0 

1 

Inactive 

Inactive 

Inactive 

Active 

TDI-(1)-SSP1-SPL-TDO 

0 

0 

1 

0 

Inactive 

Inactive 

Active 

inactive 

TDI-(1)-SSP2-SPL-TDO 

0 

0 

1 

1 

Inactive 

Inactive 

Active 

Active 

TDI-(1)-SSP1-(1)-SSP2-SPL-TDO 

0 

1 

0 

0 

Inactive 

Active 

Inactive 

Inactive 

TDI-(1)-SSP3-SPL-TDO 

0 

1 

0 

1 

Inactive 

Active 

Inactive 

Active 

TDI-(1)-SSP1 -(1)-SSP3-SPL-TDO 

0 

1 

1 

0 

Inactive 

Active 

Active 

Inactive 

TDI-(1)-SSP2-(1)-SSP3-SPL-TDO 

0 

1 

1 

t1 

Inactive 

Active 

Active 

Active 

TDI-(1)-SSP1-(1)-SSP2-(1)-SSP3-SPL-TDO 

1 

0 

0 

0 

Active 

Inactive 

Inactive 

Inactive 

TDI-(1)-SSP4-SPL-TDO 

1 

0 

0 

Jj 

Active 

inactive 

Inactive 

Active 

TDI-(1 )-SSP1 -(1 )-SSP4-SPL-TDO 

T 

0 

1 


Active 

Inactive 

Active 

Inactive 

TDI-(1)-SSP1-(1)-SSP2-(1)-SSP4-SPL-TDO 

1 

0 

1 

1 

Active 

Inactive 

Active 

Active 

TDI-(1)-SSP2-(1)-SSP4-SPL-TDO 

T 

' 1 

0 

0 

Active 

Active 

Inactive 

Inactive 

TDI-(1)-SSP3-(1)-SSP4-SPL-TDO 

1 

"T" 

0 

1 

Active 

Active 

Inactive 

Active 

TDI-(1 )-SSP1 -(1 )-SSP3-(1 )-SSP4-SPL-TDO 

1 

“T~ 

1 

0 

Active 

Active 

Active 

Inactive 

TDI-(1)-SSP2-(1)-SSP3-(1)-SSP4-SPL-TDO 

1 

1 

1 

1 

Active 

Active 

Active 

Active 

TDI-(1)-SSP1-(1)-SSP2-(1)-SSP3-(1)-SSP4-SPL-TDO 


t The scan path configuration is the order of scan, beginning with the TDl pin of the ’ACT8997 and ending with the TDO pin of the ’ACT8997. 
A ‘(1)’ indicates one bit of delay through the ’ACT8997. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (V| < 0 or V| > Vcc). ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pin . ±200 mA 

Storage temperature range. - 65'’C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



’54ACT8997 

’74ACT8997 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

lOH High-level output current 

TOO, DTD01-4, MOO 

-8.5 

-10 

mA 

DTMS1-4,DCO,DTCK 

-13.6 

-16 

Iql Low-level output current 

TOO, DTD01-4. MOO 

8.5 

10 

mA 

DCO 

13.6 

16 

DTMS1-4 

20.4 

24 

DTCK 

40.8 

48 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

PIN(S) 

TEST CONDITIONS 

Vcc 

’54ACT8997 

74ACT8997 

UNIT 

MIN MAX 

MIN MAX 

VOH 

TD0,DTD01-4, MCO 

Iqh = “8.5 mA 

4.5 V 

3.7 


V 

•oh = -10 mA 

4.5 V 


3.7 

DTMS1-4, DCO, DTCK 

•oh = -13.6 mA 

4.5 V 

3.7 


V 

Iqh = -16 mA 

4.5 V 


3.7 

VOL 

TOO, DTD01 -4, MCO 

•OL = 8.5 mA 

4.5 V 

0.5 


V 

•OL = lO riiA 

4.5 V 


0,5 

DCO 

•OL = 13-6 mA 

4.5 V 

0.5 


V 

•OL = 16 mA 

4.5 V 


0.5 

DTMS1-4 

Iql 20.4 mA 

4.5 V 

0.5 


V 

•OL = 24 mA 

4.5 V 


0.5 

DTCK 

•OL = 40.8 mA 

4.5 V 

0.5 


V 

•OL == 48 mA 

4.5 V 


0.5 

•oz^ 

DTD01-4, DTMS1-4, 

DCO, DTCK 

Vo = Vcc or GND 

5.5 V 

±10 

±5 

jaA 

h 

MCI, DCI,TCK, ID1-4 

V| = Vcc or GND 

5.5 V 

±1 

±1 

fiA 

TDI,DTDI1-4,TMS,TRST 

V| = Vcc or GND 

5.5 V 

o 

CM 

1 

CD 

1 

o 

CM 

1 

CD 

I 

Icc 

V| = VccorGND,lo = 0 

5.5 V 

100 

100 

jxA 

Alec* 

One input at V|h or Vil. 

Other inputs at Vcc or GND 

5.5 V 

2 

0.5 

mA 


t For I/O pins, the parameter Iqz includes the input leakage current. 

* This is the increase in supply current for each input being driven at TTL levels rather than Vcc or GND. 


timing requirements over recommended ranges of operating free-air temperature and supply 
voltage 





’54ACT8997 

’74ACT8997 

UNIT 




MIN MAX 

MIN MAX 

Iclock 

Clock frequency 

TCK 



MHz 

DCI (Count mode) 



tw 

Pulse duration 

TCK high or low 



ns 

DCI high or low (Count mode) 





TMS before TCK t 






TDI before TCK t 





Setup time 

AnyDTDI before TCK t 



ns 

Isu 

MCI before TCK t 





DCI before TCK t 






Any ID before TCK t 






TMS after TCK t 






TDI after TCK t 




th 

Hold time 

AnyDTDI after TCK t 



ns 

MCI after TCK t 





DCI after TCK t 






Any ID after TCK T 




Id 

Delay time 

Power up to TCK T 



ns 
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switching characteristics over recommended ranges of operating free-air temperature and 
suppiy voitage 


PARAMETER 

FROM 

TO 

’54ACT8997 

74ACT8997 

UNIT 

(INPUT) 

(OUTPUT) 

MIN MAX 

MIN MAX 

fmax 

TCK 

20 

20 

MHz 

DCI (Count mode) 

20 

20 

tPLH 

TCK 4. 

TDO 



ns 

tPHL 



tPLH 

TCKi 

An DTMS 



ns 

tPHL 



tPLH 

TCKi 

Any DTDO 



ns 

tPHL 



tPLH 

TCKi 

DCO (open-drain) 



ns 

DCO (three-state) 



tPHL 

TCKi 

DCO (open-drain) 



ns 

DCO (three-state) 



tPLH 

TMS 

Any DTMS 



ns 

tPHL 



tPLH 

MCI 

MCO 



ns 

tpHL 



tPLH 

DCI 

DCO (open-drain) 



ns 

DCO (three-state) 



tPHL 

DCI 

DCO (open-drain) 



ns 

DCO (three-state) 



tPLH 

TCK 





tPHL 
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switching characteristics over recommended ranges of operating free-air temperature and 
suppiy voitage (continued) 
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APPLICATION INFORMATION 
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• Members of the Texas Instruments SCOPE™ 
Family of Testability Products 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Select One of Four Secondary Scan Paths 
to Be Included in a Primary Scan Path 

• Allow Partitioning of System Scan Paths 

• Provide Communication between Primary 
and Remote Test Bus Controllers 

• Six Data Registers: Control, Select, Counter, 
Boundary Scan, ID Bus, Bypass 

• Include Eight-Bit Programmable Binary 
Counter to Count or Initiate Interrupt 
Signals 

• Include Eight-Bit Identification Bus for Local 
or Global Bus Communication 

• Inputs are TTL Compatible 

• Compatible with Tl’s ASSET™ (Automated 
Support System for Emulation and Test) 
Software 

• Can be Cascaded Horizontally or Vertically 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ju,m Process 

• Package Options include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


description 


TI0287—D3598, JUNE 1990 


SN54ACT8999 ... JT PACKAGE 
SN74ACT8999 ... DW OR NT PACKAGE 


(TOP VIEW) 


DTDIC 

re 

r 28 

Edci 

OTMSC 

2 

27 

Emci 

DCOC 

3 

26 

Eidi 

MCOC 
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25 

I1ID2 

DTDOC 

5 

24 

]ID3 

dtckC 

6 

23 

DID4 

gndC 

7 

22 

EID5 

dtmsiE 

8 

21 


DTMS2 C 

9 

20 

:iD6 
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10 

19 
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11 

18 
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17 
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16 
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15 
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TMS 
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TOO 

MCO 


19E 

DTRST 


12 
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The 'ACT8999 is a member of Texas Instruments SCOPE™ testability IC family. This family of components 
facilitates testing of complex circuit board assemblies. 

The ’ACT8999 enhances the scan capability of Tl’s SCOPE™ family by allowing augmentation of a 
system’s primary scan path with secondary scan paths (SSPs). The SSPs can be individually selected by 
the ’ACT8999 for inclusion in the primary scan path. The device also provides buffering of test signals to 
reduce the need for external logic. 

By loading the proper values into the Instruction register and data registers, the user can select one of 
four secondary scan paths. This has the effect of shortening the scan path to allow maximum test 
throughput when an Individual subsystem (board or box) is to be tested. By selecting the bypass register, 
all secondary scan paths can be removed from a primary scan path. 


SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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description (continued) 

Any of the device’s six data registers, or the instruction register, may be placed in the device’s scan path 
(i.e., placed between TDI (test data in) and TDO (test data out) for subsequent shift and scan operations). 

All operations of the device except counting are synchronous to TCK (test clock). The eight-bit 
programmable up/down counter can be used to count transitions on the DCI (device condition input) pin 
and output interrupt signals via the DCO (device condition output) pin. The device can be configured to 
count on either the rising or falling edge of DCI. 

If a system’s test architecture contains more than one test bus controller, the eight-bit bidirectional bus 
can be used to Interface a higher-level primary bus controller (PBC) with one or more lower-level remote 
bus controllers (RBCs). A protocol allows the PBC to pass control of the ’ACT8999 to an RBC, freeing the 
PBC for other tasks. The eight-bit bus can also be hardwired to provide one of 256 codes for subsystem 
identification. 

The test access port (TAP) is a finite-state machine compatible with the IEEE Standard 1149.1. 

The SN54ACT8999 is characterized for operation over the full military temperature range of -55“C to 
125^. The SN74ACT8999 is characterized for operation from O^C to 70°C. 
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functional block diagram 



DTMS1 

DTMS2 

DTMS3 

DTMS4 

DTDO 

DCO 

MCO 


TOO 


DTCK 

DT^ 
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State diagram description 

The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
state the TAP can retain for consecutive TCK cycles. Any state that does not meet this criterion Is an 
unstable state. 

There are two main paths through the state diagram: one to manipulate a data register and one to 
manipulate the instruction register. No more than one register can be manipulated at a time. 

Test-Logic-Reset 

The device powers up in the Test-Logic-Reset state. In this state, the test logic is inactive and an internal 
reset signal is applied to all registers In the device. Also, during device operation, the TAP returns to this 
state in no more than five TCK cycles if TMS (test mode select) is high. The TMS pin has an internal 
pullup that forces it to a high level if left unconnected or if a board defect causes it to be open-circuited. 

Run-Test/Idle 

The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 

Select-DR-Scan, Select-IR-Scan 

No specific function is performed In these states; the TAP exits either of them on the next TCK cycle. 

Capture-DR 

The selected data register is placed In the scan path (I.e., between TDI and TOO). Depending on the 
current instruction, data may or may not be loaded or captured by that register on the rising edge of TCK 
causing the TAP state to change. 

Shift-DR 

In this state, data Is serially shifted through the selected data register, from TDI to TDO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to Shift- 
DR). On the falling edge of TCK, TDO goes from the high-impedance state to the active state. If the TAP 
has not passed through the Test-Logic-Reset state since the last scan operation, TDO takes on the level 
present before it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TDO takes on the low level. 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exiti -DR or Exit2-DR without recapturing the data register. TDO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exiti-DR. 

Pause-DR 

The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated only during this state. 
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State diagram description (continued) 

Capture-IR 

The instruction register is preloaded with the IR status word (see Table 4) and placed in the scan path. 

ShifMR 

In this state, data is serially shifted through the Instruction register, from TDI to TDO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TDO goes from the hIgh-Impedance state to the active state. If the 
TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO takes on the 
level present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since 
the last scan operation, TDO takes on the high level. 

Exitl-IR, Exit2-IR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exlt1-IR or Exlt2-IR without recapturing the instruction register. TDO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to 
ExItMR. 

Pause-1 R 

The TAP can remain in this state Indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

In this state, the latches shadowing the instruction register are updated with the new instruction. 
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signal descriptions 
TDi—Test Data In 

One of the four pins required by IEEE Standard 1149.1, TDI is the serial Input for shifting Information into 
the instruction register or data registers. TDI is typically driven by the TDO pin of the primary bus 
controller. An internal pullup resistor forces TDI to a high level If left unconnected. 

TDO—Test Data Out 

One of the four pins required by IEEE Standard 1149.1, TDO is the serial output for shifting information 
from the instruction register or data registers. TDO is typically connected to the TDI pin of the next 
testable device in the primary scan path. 

TCK—Test Clock 

One of the four pins required by IEEE Standard 1149.1. Operation of the ’ACT8999, except for the count 
function, Is synchronous to TCK. Data appearing at the device inputs Is captured on the rising edge of 
TCK; outputs change on the falling edge of TCK. 

TMS—Test Mode Select 

One of the four pins required by IEEE Standard 1149.1. The level of TMS at the rising edge of TCK 
directs the ’ACT8999 through its state machine. An internal pullup resistor forces TMS to a high level if 
left unconnected. 

TRST—Test Reset 

This a ctive-low pin implements the optional reset function of IEEE Standard 1149.1. When asserted, 
TRST causes the ’ACT8999 to enter the Tes t-Logic -Reset state and to configure the ins truction register 
and data registers to their power-u p valu es. TRST is also output, without inversion, via DTRST (device 
test reset). An internal pullup forces TRST to a high level if left unconnected. 

OTMS—Optional Test Mode Select 

This pin can be used instead of TMS to control (with TCK) the select register. This is useful when a 
remote bus controller Is available to control the secondary scan path(s). An internal pullup resistor forces 
OTMS to a high level if left unconnected. 

DTMS1-DTMS4—Device Test Mode Select 1-4 

Either none or one of these four output pins can be selected to follow the TMS pin or OTMS pin to 
include a secondary scan path in the primary scan path. The unselected DTMS pins can be independently 
set to a static high or low level. The TMS circuit monitors input from the control register to determine the 
configuration of the DTMS pins. 

MCI—Master Condition Input 

This pin receives interrupt and protocol signals from a PBC. 

MCO—Master Condition Output 

This pin transmits interrupt and protocol signals to an RBC and/or the secondary scan path(s). It also 
outputs an active-low error signal during the Pause-DR TAP state if an RBC loads an invalid value in the 
select register. 

DCI—Device Condition Input 

This pin receives interrupt and protocol signals from an RBC and/or the secondary scan path(s). When 
the counter register is instructed to count up or down, the DCI pin is configured as the counter clock. 
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signal descriptions (continued) 

DCO—Device Condition Output 

DCO is configured by the control register to output protocol and Interrupt signals to a PBC. It can also be 
configured by the control register to output an error signal If the instruction register or select register are 
loaded with Invalid values. DCO Is further configured by the control register as: 

1) Active-high or active-low (reset condition = active-low). 

2) Open-drain or three-state (reset condition = open-drain). 

DTDI—Device Test Data In 

This pin receives the serial test data output of the selected secondary scan path. 

DTDO—Device Test Data Out 

This pin outputs serial test data to the TDI input(s) of the secondary scan paths. 

DTCK—Device Test Clock 

This pin outputs the buffered test clock TCK to the secondary scan path(s). 

DTRST—Device Test Reset _ 

This active-low output transmits a reset signal to the secondary scan path(s). DTRST can be asserted by 
a bit in the control register or by setting TRST low. 

ID1-ID8—Identification 1-8 

This eight-bit data bus can be used to communicate with an RBC and pass data and control Instructions. 
By wiring pullup and pulldown resistors to these pins, one of 255 unique identification codes can be 
assigned to the device, allowing a test controller to verify or determine the identity of the subsystem under 
test. 
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functional block description 

The ’ACT8999 implements two separate functions in one package. The primary function of the device is 
to include a selected secondary scan path In the system’s primary scan path to enable a PBC to perform 
controlling and observing test functions on the selected path. This is accomplished by driving the TMS 
pin(s) of a secondary scan path with one of the DTMS pins of the device. This approach allows a system 
to have built-in testability at all levels without requiring that the primary system scan path always include 
all subsystem scan paths. As a result, test throughput is improved and the amount of test data that must 
be interpreted is reduced. The device includes error detection circuitry that prevents the user from 
inadvertently activating more than one secondary scan path at a time. 

Another function of the device is provided by the 8-bit identification bus. This bus can be hard-wired with 
pullup and pulldown resistors to supply an identification code to the test controller(s) to verify that test 
operations are being performed on the proper portion of the system. The bus can also transfer data and 
instructions to another device, such as a local or remote bus controller, and pass control of the scan path 
select function to that device. This frees the primary controller to activate another secondary scan path 
elsewhere in the system or perform higher-level test control functions. When the RBC is ready to return 
control of the device, interrupt signals alert the primary controller. 

The least significant bit (LSB) of any value to be scanned into any register of the device is defined to be 
the first bit shifted in (nearest to TDO). The most significant bit (MSB) is defined to be the last bit shifted 
in (nearest to TDI). 

The ’ACT8999 is divided into functional blocks as detailed below. 

test ports _ 

The test ports decode the signals on TCK, TMS, OTMS, and TRST to control the operation of the circuit. 
The test ports include a TAP that issues the proper control Instructions to the data registers according to 
the IEEE Standard 1149.1 protocol. The TAP state diagram is shown In Figure 1. 

Two test ports are included on the ’ACT8999, allowing different test controllers to command different 
sections of the device. 

TMS circuit 

The TMS circuit decodes bits In the select and control registers to determine which one, if any, of the 
DTMS pins (which provide mode select signals to the secondary scan path(s)) will follow the TMS pin or 
OTMS pin. The unselected DTMS pins are set by the circuit to a static high or low level. 

instruction register 

The instruction register (IR) is an elght-bit-wide serial shift register that issues commands to the device. 
Data is input into the instruction register via TDI or DTDI and shifted out via TDO. All device operations 
are initiated by loading the proper instruction or set of instructions into the IR. 

data registers 

Six parallel data registers are included in the ’ACT8999: bypass, control, counter, boundary scan, ID bus, 
and select. The ID bus register is a part of the boundary scan register. Each data register is serially 
loaded via TDI or DTDI and outputs data via TDO. 

Table 1 summarizes the registers in the ’ACT8999. 
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TABLE 1. REGISTER SUMMARY 


REGISTER NAME 

LENGTH (BITS) 

FUNCTION 

Instruction 

8 

Issue command information to the device 

Remote Instruction 

8 

Issue command information to the select register 

Control 

13 

Configuration and enable control 

Counter 

8 

Count events on DCI, output interrupts via DCO 

Select 

8 

Select one of four DIMS pins to follow TMS or OTMS 

Boundary Scan 

15 

Capture and force test data at device periphery 

ID Bus 

8 

Pass test commands and data between a PBC and RBC(s) 

Bypass 

1 

Remove the ’ACT8999 from the scan path 


instruction register description 

The instruction register is an eight-bit serial shift register that outputs commands to the device. Table 2 
lists the instructions implemented in the ’ACT8999 and the data register selected by each instruction. 

The most significant bit of the IR is an even- parity b it. If the value scanned into the IR during Shift-IR does 
not contain even parity, an error si gnal, IR ERR, is generated internally as shown in Table 3. The 
’ACT8999 can be configured to output IRERR via DCO if the TAP enters the Pause-IR state. 

The IR status word is loaded during the Capture-IR state. The IR status word contains information about 
the most recently loaded values of the instruction and select registers and the logic level present at the 
DCI input. The IR status word is encoded as shown in Table 4. 

Figure 2 Illustrates the order of scan for the instruction register. 
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TABLE 2. INSTRUCTION REGISTER OPCODES 


BINARY CODE 

BIT 7 BIT 0 

MSB LSB 

HEX 

VALUE 

SCOPE OPCODE 

DESCRIPTION 

SELECTED 

DATA REGISTER 

00000000 

00 

EXTEST 

Boundary Scan 

Boundary Scan 

10000001 

81 

BYPASSt 

Bypass Scan 

Bypass 

10000010 

82 

SAMPLE/PRELOAD 

Sample Boundary 

Boundary Scan 

00000011 

03 

INTEST 

Boundary Scan 

Boundary Scan 

10000100 

84 

BYPASSt 

Bypass Scan 

Bypass 

00000101 

05 

BYPASSt 

Bypass Scan 

Bypass 

00000110 

06 

BYPASSt 

Bypass Scan 

Bypass 

10000111 

87 

BYPASSt 

Bypass Scan 

Bypass 

10001000 

88 

COUNT 

Count 

Counter 

00001001 

09 

COUNT 

Count 

Counter 

00001010 

OA 

BYPASSt 

Bypass Scan 

Bypass 

10001011 

8B 

BYPASSt 

Bypass Scan 

Bypass 

00001100 

OC 

BYPASSt 

Bypass Scan 

Bypass 

10001101 

8D 

BYPASS 

Bypass Scan 

Bypass 

10001110 

8E 

SCANCN 

Control Register Scan 

Control 

00001111 

OF 

SCANCT 

Control Register Scan 

Control 

11111010 

FA 

SCANCNT 

Counter Scan 

Counter 

01111011 

7B 

READCNT 

Counter Read 

Counter 

11111100 

FC 

SCANIDB 

ID Bus Register Scan 

ID Bus 

01111101 

7D 

READIDB 

ID Bus Register Read 

ID Bus 

01111110 

7E 

SCANSEL 

Select Register Scan 

Select 

ALL OTHER 


BYPASS 

Bypass Scan 

Bypass 


t A SCOPE™ opcode exists but is not supported by the ’ACT8999. 


TABLE 3. IRERR FUNCTION TABLE 


NUMBER OF INSTRUCTION 

REGISTER BITS = 1 

IRERR 

0, 2, 4, 6, 8 

1 

1,3. 5,7 

0 


TABLE 4. INSTRUCTION REGISTER 
STATUS WORD 


IR BIT 

VALUEt 

7 

IRERR (see Table 3) 

6 

0 

5 

0 

4 

0 

3 

Level present at DCI input (1 = H, 0 = L) 

2 

SRERR (see Table 8) 

1 

0 

0 

1 


^ This value is loaded in the instruction register during the 
Capture-IR TAP state. 
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FIGURE 2. INSTRUCTION REGISTER BITS 
AND ORDER OF SCAN 
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instruction register opcode descriptions 

The operation of the ’ACT8999 is dependent on the instruction loaded into the instruction register. Each 
instruction selects one of the data registers to be placed between TDI or DTDI and TDO during the shift- 
DR TAP state. 

All the required instructions of IEEE Standard 1149.1 are Implemented in the ’ACT8999. 

boundary scan 

This instruction implements the required EXTEST and INTEST operations of IEEE Standard 1149.1. The 
boundary scan register (which includes the ID bus register) is placed in the scan path. Data on input pins 
included in the boundary scan register is captured; data previously loaded into the output pins included in 
the boundary scan register Is forced through the outputs. 

bypass scan 

This instruction implements the required BYPASS operation of IEEE Standard 1149.1. The bypass register 
is placed in the scan path and preloads with a logic 0 during Capture-DR. 

sample boundary 

This instruction implements the required SAMPLE/PRELOAD operation of IEEE Standard 1149.1. The 
boundary scan register is placed in the scan path and data appearing at the inputs and outputs included 
in the boundary scan register is sampled on the rising edge of TCK in Capture-DR. 

count 

The counter register begins counting on each DCI transition. The count begins at the value in the register 
before the count instruction was loaded. The counter can be programmed to count up or down on either 
the low-to-high or high-to-low transition of DCI. Counting occurs only while the device is in the Run-Test/ 
Idle TAP state. 

counter register read 

The counter register is placed in the scan path. During Capture-DR, the prior preloaded value of the 
counter is loaded into the counter register. At Update-DR, a new preload value is loaded. 

counter register scan 

The counter register is placed in the scan path. During Capture-DR, the current value of the counter is 
loaded in the counter register. At Update-DR, a new preload value is loaded. 

controi register scan 

The control register is placed in the scan path for a subsequent shift operation. 

iD bus register scan 

The ID bus register (part of the boundary scan register) is placed in the scan path for a subsequent shift 
operation. The data on the ID bus is loaded into the ID bus register on the rising edge of TCK in Capture- 
DR. 

iD bus register read 

The ID bus register is placed In the scan path for a subsequent shift operation. The register is not 
preloaded during Capture-DR. 

seiect register scan 

The select register is placed in the scan path for a subsequent shift operation 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-177 


PRODUCT PREVIEW 


PRODUCT PREVIEW 


SN54ACT8999, SN74ACT8999 

SCAN PATH SELECTORS WITH 8-BIT BIDIRECTIONAL DATA BUSES 


D3598, JUNE 1990—TI0287 


control register description 

The control register (CTLR) is a 13-bit serial register that controls the enable and select functions of the 
’ACT8999. A reset operation forces all bits to a logic 0. The contents of the control register are latched 
and decoded during the Update-DR TAP state. The specific function of each bit is listed in Table 5. 

The enable and select functions of the control register bits are mapped as follows: 

Bit 12—Up/Down 

This bit sets the count mode of the counter register (reset condition = count up). 

Bit 11—Latch on Zero 

The counter register can be configured to stop counting when its value is 00000000 and ignore 
subsequent transitions on the counter clock, DCI. The latch-on-zero option Is valid only in the count-down 
mode (reset condition = do not latch on zero). The value of this bit has no effect on the operation of the 
counter if CTLR bit 12 = 0. 

Bit 10—DCO Polarity Select 

DCO can be configured as an active-low or active-high output (reset condition = active-low). When 
active-low, DCO does not invert the signal selected to drive It; when active-high, DCO inverts the selected 
signal. 

Bit 9/Bit 8—DCO Source Select 1/DCO Source Select 0 ____ 

DCO ca n be used to output two error signals generat ed by t he ’ACT8999: IRERR (see Table 3) and 
SRERR (see Table 8). Bits 9 and 8 can be set to output IRERR via DCO on the falling edge of TCK in the 
Pause-IR state and SRERR via DCO on the falling edge of TCK in the Pause-DR state. DCO can also be 
configured to become active when the value of the counter is 00000000, to follow DCI, or be set to a 
static high or low level (reset condition = static high level). 

Bit 7—Parity Mask 

The int ernal error si gnals can be masked from appearing on DCO even if bits 9 and 8 are set such that 
IRERR and SRERR will be output In the Pause-IR and Pause-DR states (reset condition = do not mask 
IRERR or SRERR). 

Bit 6—DCO Drive Seiect 

DCO can be configured as either an open-drain or 3-state output (reset condition = open-drain). The 
open-drain configuration allows multiple DCO outputs to be used in a wired-OR or wired-AND application. 
The three-state configuration allows the DCO output to be connected to a bus. 

Bit 5—DCO Enable 

When configured as a 3-state output, DCO can be placed in the high-impedance state (reset condition = 
disabled). If configured as an open-drain output and disabled, DCO outputs a high level. 
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control register description (continued) 

Bit 4—DCI Polarity Select 

The level at the DCI input can be inverted before being applied to the internal logic of the device (reset 
condition = do not invert DCI). 

Bit 3—Device Test Pins Output Enable 

DTCK, DTDO, and the DTMS1-4 pin can be placed in the high-impedance state (disabled) with this bit 
(reset condition = enabled). 

Bit 2—ID Bus Enable 

The ID bus (ID1 -8) is a bidirectional bus. The output buffers are enabled and disabled with this bit (reset 
condition = output buffers disabled). 

Bit 1—Remote Bus Controller Enable 

An RBC can issue protocol and data instructions to the select register if the ’ACT8999 is configured to 
allow it (reset condition = RBC disabled). When an RBC is enabled, the TAP in the select register 
operates according to the OTMS signal. 

Bit 0—D evice Test Reset _ 

DTRST can be configured to output a reset signal independently of the level on TRST (reset condition = 
no reset signal issued). 

Several control register bits affect the functionality of the DCO output. The DCO function table is given in 
Table 6. 

Figure 3 illustrates the order of scan for the control registers. 
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TABLE 5. CONTROL REGISTER BIT MAPPING 


BIT 

VALUE 

FUNCTION 

12 

0 

Configure counter to count up. 

1 

Configure counter to count down. 

11 

0 

Do not stop counting when the count reaches 00000000. 

1 

Stop counting when the count reaches 00000000. 

10 

0 

Configure DCO as an active-low output. 

1 

Configure DCO as an active-high output. 


00 

DCO = H or L (depends on CTLR Bit 10). 

9,8 

01 

DCO = (IRE^ • SRERR). 

10 

DCO = CE, an internal logic 0 generated when the count is 00000000. 


11 

DCO = DCI. 

7 

0 

Do not mask IRERR and SRERR from DCO. 

1 

Mask IRERR and SRERR from DCO. 

6 

0 

Configure DCO as an open-drain output. 

1 

Configure DCO as a 3-state output. 

5 

0 

Disable DCO. 

1 

Enable DCO. 

4 

0 

DCI = DCI. 

1 

DCI = DCi (invert the DCI signal before applying it to the internal logic). 

3 

0 

Enable DTCK, DTDO, and DTMS1 -4. 

1 

Disable DTCK, DTDO, and DTMS1 -4. 

2 

0 

Disable ID1 -8. 

1 

Enable ID1 -8. 

i 

0 

Disable RBC. 

1 

1 

Enable RBC. 

0 

0 

DTRST = TRST. 

1 

DTRST = L. 


MSB 


LSB 


TDI or DTDI - 


Bit 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Bit 
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h-^TDO 


FIGURE 3. CONTROL REGISTER BITS AND ORDER OF SCAN 
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TABLE 6. DCO FUNCTION TABLE 



INTERNAL SIGNALSt 

CONTROL REGISTER BITS* 

DCO 

IRERR 

SRERR 

CE 

BIT 10 

BITS 

BIT 8 

BIT 7 

BIT 6 BIT 5 

BIT 4 

B 

X 

X 

X 

X 

X 

X 

X 

0 

0 

X 

H 

B 

X 

X 

X 

X 

X 

X 

X 

1 

0 

X 

z 

B 

X 

X 

X 

0 

0 

0 

X 

X 

1 

X 

H 

B 

X 

X 

X 

1 

0 

0 

X 

X 

1 

X 

L 

B 

X 

X 

X 

0 

0 

1 

1 

X 

1 

X 

H 

B 

X 

X 

X 

1 

0 

1 

1 

X 

1 

X 

L 

B 

0 

X 

X 

0 

0 

1 

0 

X 

1 

X 

L in Pause-1 R§, H otherwise 

X 

X 

0 

X 

0 

0 

1 

0 

X 

1 

X 

L in Pause-DR§, H othenivise 

X 

1 1 X 

0 

0 

1 

0 

X 

1 

X 

H 

" X 

0 

X 

X 

1 

0 

1 

0 

X 

1 

X 

H in Pause-1 R§, L otherwise 

X 

X 

0 

X 

1 

0 

1 

0 

X 

1 

X 

H in Pause-DR§, L otherwise 

X 

1 

1 

X 

1 

0 

1 

0 

X 

1 

X 

L 

X 

X 

X 

0 

0 

1 

0 

X 

X 

1 

X 

L 

X 

X 

X 

0 

1 

1 

0 

X 

X 

1 

X 

H 

X 

X 

X 

1 

0 

1 

0 

X 

X 

1 

X 

H 

X 

X 

X 

1 

1 

1 

0 

X 

X 

1 

X 

L 

L 

X 

X 

X 

0 

1 

1 

X 

X 

1 

0 

L 

L 

X 

X 

X 

0 

1 

1 

X 

X 

1 

1 

H 

L 

X 

X 

X 

1 

1 

1 

X 

X 

1 

0 

H 

L 

X 

X 

X 

1 

1 

1 

X 

X 

1 

1 

L 

H 

X 

X 

X 

0 

1 

1 

X 

X 

1 

0 

H 

H 

X 

X 

X 

0 

1 

1 

X 

X 

1 

1 

L 

H 

X 

X 

X 

1 

1 

1 

X 

X 

1 

0 

L 

H 

X 

X 

X 

1 

1 

1 

X 

X 

1 

1 

H 


t These signals are generated as described elsewhere in this datasheet. 

The control register must contain these values after the TAP has passed through its most recent Update-DR state. 

§ DCO is active on the falling edge of TCK as the TAP enters the appropriate pause state (Pause-IR or Pause-DR) and is inactive on the falling 
edge of TCK as the TAP enters the appropriate exit2 state (Exit2-IR or Exit2-DR). 
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select register description 

The select register (SR) is an eight-bit serial register that determines which one, if any, of the DTMS lines 
follows the TMS or OTMS input. A reset operation forces all bits to a logic 0. The register is divided into 
four two-bit sections, each of which controls one DTMS output. Figure 4 shows the mapping of the bits to 
the DTMS outputs and the order of scan. For each DTMS pin, the higher order bit is the MSB and the 
lower order bit is the LSB (e.g., bit 3 is the MSB of DTMS2 and bit 2 is the LSB of DTMS2). 

Only one of the four DTMS outputs can be selected to drive a second ary scan path with TMS or OTMS. If 
the select register is loaded with an Invalid value, an error sig nal, SRERR, is generated internally as 
shown in Table 8. If the TAP enters the Pause-DR state, SRERR may be output via DCO (see Table 8). If 
the TAP enters the Update-DR state while an invalid value is In the SR, all four DTMS outputs are set to a 
high level. The SR bit decoding Is shown In Table 7. 

The SR can also be accessed from an RBC. A test port in the register contains a TAP that can be 
enabled by the control register to monitor the values of TCK and OTMS to perform scan operations on 
the SR. 


TABLE 7. SELECT REGISTER BIT DECODING 


MSB 

LSB 

DTMSn SOURCE 

0 

0 

High 

0 

1 

Low 

1 

0 

OTMS 

1 

1 

TMS 


MSB 


LSB 


TDI or DTDI - 


Bit 

7 

0 

5 

4 

3 

2 

1 

Bit 

0 


► TOO 


DTMS4 DTMS3 DTMS2 DTMS1 

FIGURE 4. SELECT REGISTER BITS AND ORDER OF SCAN 


TABLE 8. SRERR FUNCTION TABLE 


SELECT REGISTER BITS | 

SRERR 

BIT 7 

BIT 6 

BITS 

BIT 4 

BIT 3 

BIT 2 

BIT1 

BITO 

0 

X 

0 

X 

0 

X 

0 

X 

1 

1 

X 

0 

X 

0 

X 

0 

X 

1 

0 

X 

1 

X 

0 

X 

0 

X 

1 

0 

X 

0 

X 

1 

X 

0 

X 

1 

0 

X 

0 

X 

0 

X 

1 

X 

1 

1 

X 

1 

X 

X 

X 

X 

X 

0 

1 

X 

X 

X 

1 

X 

X 

X 

0 

1 

X 

X 

X 

X 

X 

1 

X 

0 

X 

X 

1 

X 

1 

X 

X 

X 

0 

X 

X 

1 

X 

X 

X 

1 

X 

0 

X 

X 

X 

X 

1 

X 

1 

X 

0 
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boundary scan register/ID bus register description 

The boundary scan register (BSR) is a 15-bit serial register that can be used to capture data appearing at 
selected device inputs, force data through device outputs, and apply data to the device’s internal logic. 
The BSR is made up of boundary scan cells (BSCs). Table 9 lists the device signal for each of the fifteen 
BSCs that comprise the BSR. 

The eight BSCs connected to the ID1-8 pins form a subset of the BSR called the ID bus register (IDBR). 
The IDBR can be scanned without accessing the remaining BSCs of the BSR. 

The IDBR is used when the ID bus is enabled to allow communication between a PBC and one or more 
RBCs. 

Figure 5 Illustrates the order of scan for the boundary scan register and ID bus register. 


TABLE 9. BOUNDARY SCAN REGISTER BIT MAPPING 


BIT 

PIN NAME 

SIGNAL DESCRIPTION 

14 

MCI 

Master Condition In 

13 

MCO 

Master Condition Out 

12 

DCI 

Device Condition In 

11 

DCOTST 

Enable control for DCO in 3-state configuration (active-low) 

10 

DCOODT 

Enable control for DCO in open-drain configuration (active-low) 

9 

DCO 

Device Condition Out 

8 

IDBOET 

Enable control for ID bus (active-low) 

7 

IDS 

Identification Bus Bit 8 

6 

ID7 

Identification Bus Bit 7 

5 

ID6 

Identification Bus Bit 6 

4 

IDS 

Identification Bus Bit 5 

3 

ID4 

Identification Bus Bit 4 

2 

ID3 

Identification Bus Bit 3 

1 

ID2 

Identification Bus Bit 2 

0 

ID1 

Identification Bus Bit 1 


t This internal signal cannot be observed from the I/O pins of the device. 


MSB 


LSB 


TDI or DTDI 
TDI or DTDI 



► TDO 


BSR 

FIGURE 5. BOUNDARY SCAN REGISTER BITS AND ORDER OF SCAN 
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bypass register description 

The bypass register (BR) is a one-bit serial register. The function of the BR is to provide a means of 
effectively removing the ’ACT8999 from the primary scan path when it is not needed for the current test 
operation or other function of the PBC. At power-up, the BR is placed in the scan path. 

Figure 6 shows the order of the scan for the bypass register. 


TDI or DTDI 



TOO 


FIGURE 6. BYPASS REGISTER BITS AND ORDER OF SCAN 


counter register description 

The counter register (CNTR) is an eight-bit serial register that performs a binary count if configured to do 
so by the control register; it uses the DCI pin as its clock. The counter can be preloaded with an initial 
value before counting begins, and the current value of the counter can be scanned out. Many of the 
features of the CNTR are configured by a bit in the control register, including: 

1) Count direction (up or down). 

2) Stop counting when the value of the register is 00000000. 

3) DCI transition on which the counter counts (low-to-high or high-to-low). 

An internal signal, C^ls generated as a logic 0 when the value of the CNTR is 00000000. For any other 
value of the CNTR, CE = 1. 

The counter register can be used to count events occurring on the secondary scan path(s) and can output 
interrupt signals via DCO when the count has reached zero. 

Figure 7 shows the order of scan for the counter register. 


MSB 


LSB 


TDI or DTDI - 


Bit 

7 

6 

5 

4 

3 

2 

1 

Bit 

0 


► TDO 


FIGURE 7. COUNTER REGISTER BITS AND ORDER OF SCAN 
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enabling a remote bus controller 

Bit 1 in the control register allows a remote bus controller to control parts of the ’ACT8999. When an RBC 
is enabled, the remote test port (RTP) in the select register is activated. The remote test port operates 
according to the same state diagram as the primary test port but only has access to the select register. 
Operation of the RTP is synchronous to TCK. OTMS is the RTP’s mode select pin. 

The RTP contains an eight-bit instruction register. Data is shifted in via DTDI and shifted out via DTDO. As 
shown in Table 10, only one instruction selects something other than the bypass register to be included in 
the scan path. When SCANSEL is executed, the select register is placed between DTDI and DTDO. The 
function of the select register, and the decoding of the select register bits by the TMS circuit, is identical 
regardless of which test port accesses the register. 

An Internal error signal, RSRER R, is gener ated if an RBC loads an invalid value In the select register, and 
the MCO output goes low if the RSRERR is active and the remote TAP enters the Pause-DR state. The 
function table for RSRERR is shown in Table 11. 

The RTP does not have access to the control register, so it cannot disable itself. The PBC must reset 
bit 1 in the control register to return control of the select register to the primary test port. 


TABLE 10. REMOTE TEST PORT INSTRUCTION REGISTER OPCODES 


BINARY CODE 

BIT 7 ^ BIT 0 

MSB LSB 

SCOPE OPCODE 

DESCRIPTION 

SELECTED 

DATA REGISTER 

01111110 

SCANSEL 

Select Register Scan 

Select 

ALL OTHER 

BYPASS 

Bypass Scan 

Bypass 


TABLE 11. RSRERR FUNCTION TABLE 


SELECT REGISTER BITS | 

RSRERR 

MCOt 

BIT 7 

BIT 6 

BITS 

BIT 4 

BITS 

BIT 2 

BIT1 

BITO 

0 

X 

0 

X 

0 

X 

0 

X 

1 

MCI 

1 

X 

0 

X 

0 

X 

0 

X 

1 

MCI 

0 

X 

1 

X 

0 

X 

0 

X 

1 

MCI 

0 

X 

0 

X 

1 

X 

0 

X 

1 

MCI 

0 

X 

0 

X 

0 

X 

1 

X 

1 

MCI 

1 

X 

1 

X 

y 

X 

X 

X 

0 

L 

1 

X 

X 

X 

1 

X 

X 

X 

0 

L 

1 

X 

X 

X 

X 

X 

1 

X 

0 

L 

X 

X 

1 

X 

1 

X 

X 

X 

0 

L 

X 

X 

1 

X 

X 

X 

1 

X 

0 

L 

X 

X 

X 

X 

1 

X 

1 

X 

0 

L 


+ This table is valid only when the remote TAP is in the Pause-DR state. Under any other condition, MCO = MCI. 
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data flow description 

The direction of serial data flow in the ’ACT8999 Is dependent on the current instruction. Figure 8 shows 
the data flow for the different operating modes of the device. Note that when a secondary scan path Is 
selected, the ’ACT8999 adds one bit of delay from TDI to DTDO. 


RBC disabled, no secondary scan path selected 

'ACT8999 


TDI 


IR or 

Selected DR 


TDO 


RBC disabled, secondary scan path selected 

'ACT8999 Selected Scan Path ’ACT8999 



RBC enabled 



FIGURE 8. DATA FLOW IN THE ’ACT8999 
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bus communication protocoi 

The eight-bit identification bus (ID1 -8) allows data transfer between a PBC and an RBC. Control register 
bit 2 configures the ’ACT8999 to transmit or receive command and test data via the ID bus register. The 
DCI, DCO, MCI, and MCO pins are used to signal the PBC and RBC(s) that a data transfer is required. 
The ’ACT8999 can accommodate either local or global handshake protocol depending on the number of 
DCO inputs that the PBC can accommodate. 

Figure 9 shows a protocol for local communication between the PBC and an RBC. In this mode, 
communication is initiated by the PBC by driving the MCI Input of the ’ACT8999 to a low level. MCI is 
buffered and output on MCO, which notifies the RBC that control of a scan path is to be relinquished. 
Prior to activating the MCI signal, the PBC scans the value 00000000 into the IDBR and enables the 
output buffers of ID1-8. When the RBC recognizes that MCO has gone low, it samples the ID bus and 
looks for the 00000000 value to verify that the PBC is going to issue further commands. Upon verifying 
the value on the ID bus, the RBC drives DCI low, which is buffered and output via DCO. (In this example, 
DCI Is configured as noninverting and DCO is configured as active-low.) When the PBC sees that DCO Is 
active, it takes MCI high, forcing MCO high. When the PBC sees that MCO is high, it takes DCO high 
(inactive), completing one handshake cycle. 

A similar operation can ensue when the RBC initiates communication with the PBC as shown in Figure 9. 
Commands and test data can be exchanged between two bus controllers via the ID bus. 

Figure 10 shows one way of using the ID bus to interface a PBC to multiple RBCs. The timing is similar to 
the local communication example in Figure 9 except that the PBC waits for all RBCs to acknowledge 
transmissions before switching MCI. 


local PBC to RBC handshake protocol 



local RBC to PBC handshake protocol 



FIGURE 9. LOCAL BUS COMMUNICATION PROTOCOL 
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global PBC to RBC handshake protocol 



global RBC to PBC handshake protocol 



FIGURE 10. GLOBAL BUS COMMUNICATION PROTOCOL 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ±20 mA 

Output clamp current, Iqk (V| < 0 or V| > Vcc). -50 mA 

Continuous output current, Iq (Vq = 0 to Vcc). ± 50 mA 

Continuous current through Vcc or GND pin . ±200 mA 

Storage temperature range. - 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



'54ACT8999 

'74ACT8999 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

v 

V|H High-level input voltage 

2 

2 

V|L Low-level input voltage 

0.8 

0.8 

VoH High-level output voltage 

DCO 

5.5 

5.5 

V| Input voltage 


0 Vcc 

0 Vcc 

v 

Vo Output voltage 


0 Vcc 

0 Vcc 

Iqh High-level output current 

ID1-8 

-1.6 

-2 

mA 

TDO, DTDO, MCO 

-8.5 

-10 

DTMS1 -4, DCO, DTRST, DTCK 

-13.6 

-16 

Iql Low-level output current 

ID1-8 

1.6 

2 

TDO, DTDO, MCO 

8.5 

10 

DTMS1-4, DCO 

13.6 

16 

DTRST 

20.4 

24 

DTCK 

40.8 

48 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


Texas 

Instruments 


POST OFFICE BOX 655303 . DALLAS. TEXAS 75265 


11-189 


PRODUCT PREVIEW 












PRODUCT PREVIEW 


SN54ACT8999, SN74ACT8999 

SCAN PATH SELECTORS WITH 8-BIT BIDIRECTIONAL DATA BUSES 

D3598. JUNE 1990—TI0287 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

'54ACT8999 

'74ACT8999 

UNIT 

MIN MAX 

MIN MAX 

lOH 

DCO (open-drain) 

Vo = 5.5 V 

5.5 V 

20 

10 

jxA 

VOH 

ID1-8 

lOH = -1.6 mA 

4.5 V 

3.7 


V 

lOH = -2 mA 

4.5 V 


3.7 

TDO, DTDO, MCO 

Iqh = mA 

4.5 V 

3.7 


Iqh - -10 mA 

4.5 V 


3.7 

DTMS1-4, DCO (3-state), 

lOH = -13.6 mA 

4.5 V 

3.7 


DTRST, DTCK 

lOH = -16 mA 

4.5 V 


3.7 

VOL 

ID1-8 

Iql = 1.6 mA 

4.5 V 

0.5 


V 

Iql = 2 mA 

4.5 V 


0.5 

TDO, DTDO, MCO 

Iql = 8-5 fT^A 

4.5 V 

0.5 


Iql = 10 mA 

4.5 V 


0.5 

DTMS1 -4, DCO 

lOL = 13-0 rriA 

4.5 V 

0.5 


lOL = 16 mA 

4.5 V 


0.5 

DTRST 

•OL = 20.4 mA 

4.5 V 

0.5 


Iql = 24 mA 

4.5 V 


0.5 

DTCK 

Iql = 40.8 mA 

4.5 V 

0.5 


Iql = 48 mA 

4.5 V 


0.5 

ioz+ 

ID1 -8, DTDO, 

DTMS1-4, DTCK 

Vo = Vcc or GND 

5.5 V 

±10 

±5 

jaA 

DCO 

Vo "" Vcc or GND 

5.5 V 

±20 

±10 

l| 

MCI, DCI, TCK 

Vi = Vcc or GND 

5.5 V 

±1 

±1 

ju,A 

TDI, DTDI, TMS, 

OTMS, 

V| = Vcc or GND 

5.5 V 

o 

CM 

1 

6 

1 

1 

p 

1 

o 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

100 

100 

jxA 

Alec* 

One input at V|H or V|L, 

Other inputs at Vec or GND 

5.5 V 

2 

0.5 

mA 


+ For I/O pins, the parameter Iqz includes the input leakage current. 

+ This is the increase in supply current for each input being driven at TTL levels rather than Vcc or GND- 
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timing requirements over recommended ranges of operating free-air temperature and supply 
voltage 

fclock 

tw Pulse duration 

tsu Setup time 


th Hold time 


td Delay time 
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MIN MAX 

MIN MAX 

TCK 

0 20 

0 20 

DCI (Count mode) 

0 20 

0 20 

TCK high or low 



DCI high or low (Count mode) 



TMS before TCK T 



OTMS before TCK t 



TDI before TCK T 



DTDI before TCK T 



MCI before TCK T 



DCI before TCK T 



Any ID before TCK t 



TMS after TCK t 



OTMS after TCKt 



TDI after TCKt 



DTDI after TCKt 



MCI after TCKt 



DCI after TCKt 




Any ID after TCKt _ 

Power up to TCK t ns 
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switching characteristics over recommended ranges of operating free-air temperature and 
suppiy voitage 


PARAMETER 


FROM 

TO 

'54ACT8999 

'74ACT8999 

(INPUT) 

(OUTPUT) 

MIN MAX 

MIN MAX 

TCK 

20 

20 

DCI (Count mode) 

20 

20 


Tn/^ 



1 UrV 

1UU 



TOU' 1 

riTQCT 



1 L/r\ 

UI Mo 1 




Att\/ riTKilC 



1 L/r\ 4^ 

Any U1 Mo 



TCKi 

HTRO 



U 1 UU 



TCKi 




Any ID 



Tl 1 




1 LK 

MUU 




DCO (open-drain) 



1 Ur\ 4^ 

DCO (three-state) 




DCO (open-drain) 



1 L/l\ 4< 

DCO (three-state) 



TKilC 

Artw HTMQ 



1 Mo 

Any U I Mo 



OTK>IC 

Anw HTMQ 



U 1 Mo 

Any u 1 Mo 







MUI 

MUU 




DCO (open-drain) 



UUI 

DCO (three-state) 



noi 

DCO (open-drain) 



UUl 

DCO (three-state) 



tqct 

r^TDCT 



1 Mo 1 

U i Mo 1 



TCK 

DTCK 
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APPLICATION INFORMATION 


Scan Path 1 


INT1 TDO TRST 
iNT3 

TDI 



DTRST 


DTMS DTCK DTDI 

DCI 


1 -4 

DTDO 

MCO 

'ACT8999 


OTMS 

ID1 -8 

TDI DCO T^ TMS TCK MCI 

TDO 


TO REMAINDER 
OF SCAN PATH 
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I • Members of Texas Instruments SCOPE™ 

I Family of Testability Products 

I • Octal Test Integrated Circuits 

I • Compatible With the IEEE Standard 1149.1 
' (JTAG) Serial Test Bus 

• Functionally Equivalent to SN54/74F244 and 
SN54/74BCT244 in the Normal Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Implement Optional ‘Test Reset” Signal on 
TAP by Recognizing a Doubie-High (10 V) on 
TMS Pin 

• SCOPE™ Instruction Set 

-Conform to the IEEE 1149.1 Boundary 
Scan 

- Provide Data Compression of Inputs 

- Provide Pseudo-Random Pattern 
Generation from Outputs 

-Sample Input/Toggle Output Mode 

- Output to High-Impedance-State Mode 

• Fabricated Using Tl’s State-of-the-Art 
BiCMOS Technoiogy 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

The SN54BCT8244 and SN74BCT8244 are 
members of Texas Instruments SCOPE™ 
testability 1C family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 


SN54BCT8244 ... JT PACKAGE 
SN74BCT8244 ... DW OR NT PACKAGE 


(TOP VIEW) 



SN54BCT8244 ... FK PACKAGE 


(TOP VIEW) 



P ? Q O 
> > z z 

^ ^ (3 


> ^ ? 
CM (N (N 


NC—No internal connection 


board assemblies. Scan access to the test circuitry is accomplished via the 4-wlre test access port (TAP) 


interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74F244 and SN54/74BCT244 
octal buffers. In the test mode, the test circuitry can be activated by the TAP to take snapshot samples of 
the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the 
TAP in normal mode does not affect the functional operation of the SCOPE™ octal buffers. 

In the test mode, the normal operation of the SCOPE™ octal buffer is inhibited and the test circuitry is 
enabled to observe and control the device’s I/O boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described in the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TOO (test data out), TMS 
(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such as parallel signature analysis on data Inputs and pseudo-random pattern generation from data 
outputs. All testing and scan operations are synchronized to the TAP interface. 

SCOPE is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA Information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily Include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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description (continued) 

The SN54BCT8244 is characterized for operation over the full military temperature range of — 55®C to 
125°C. The SN74BCT8244 is characterized for operation from 0“C to 70“C. 


FUNCTION TABLE 
(NORMAL MODE) 


OUTPUT ENABLE 

G 

DATA INPUT 

A 

OUTPUT 

Y 

H 

X 

Z 

L 

L 

L 

L 

H 

H 


iogic symboit 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DW, JT, and NT packages. 


, Texas 
Instruments 


11-196 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 







SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICES WITH OCTAL BUFFERS 


SCBS042—TI0037—D3413, FEBRUARY 1990 

functional block diagram 


-1 

BOUNDARY SCAN REGISTER I 
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State diagram description 

The TAP proceeds through the states of Figure 1 according to the IEEE Standard 1149.1. There are six 
stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A stable 
state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not meet 
this criterion is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 

Test-Logic-Reset 

In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/Idle 

The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while In the Run-Test/Idle state. 

Select-DR-Scan, Select-IR-Scan 

No specific function is performed In these states, and the TAP will exit either of them on the next TCK 
cycle. 

Captu re-DR 

The selected data register is placed in the scan path. Depending on the current instruction, data may or 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TDO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation, TDO will enable to a low level. 

Shift-DR 

While in this state, data is serially shifted through the selected data register from TDI to TDO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exitl-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exitl-DR. 

Pause-DR 

The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TDO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 
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State diagram description (continued) 

Capture-iR 

The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TDO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TDO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TDO will enable to a logic 0. 

Shift-IR 

While in this state, data is serially shifted through the instruction register from TDI to TDO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 

Exitl-IR, Exit2-IR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exitl-IR or Exit2-IR without recapturing the instruction register. 

Pause-1 R 

The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

The latches shadowing the instruction register are updated with the new instruction. TDO goes to the 
high-impedance state on the falling edge of TCK In Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Data is captured on the rising edge of TCK and outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8244 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained in the Instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers Is to be selected for inclusion in the scan path during the next 
data register scan operation, and from where to preload the data register during the Capture-DR state. 
Table 1 lists the instructions supported by the 'BCT8244. Any SCOPE™ instructions not supported default 
to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shfited in, this 
value will be shifted out via TDO and can be inspected as verification that the IR Is in the scan path. 

The instruction register order of scan is shown in Figure 2. 
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FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 


data register descriptions 
boundary scan register 

The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 


The boundary scan register order of scan is shown in Figure 3. 



FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN 
boundary control register 

The boundary control register (BCR) contains two bits and is used to inplement additional test operations 
not included in the SCOPE™ instruction set, including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 

The boundary control register order of scan Is shown in Figure 4. 



FIGURE 4. BOUNDARY CONTROL REGISTER ORDER OF SCAN 
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data register descriptions (continued) 

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a low level during the Capture-DR state. 

The bypass register order of scan is shown in Figure 5. 


TDI 


M arro -► 


TOO 


FiGURE 5. BYPASS REGISTER ORDER OF SCAN 


Table 1. Instruction Register Opcodes 


BINARY CODEtt 

BIT 7-^ BIT 0 

MSB LSB 

SCOPE OPCODE 

DESCRIPTION 

SELECTED 

DATA REGISTER 

MODE 

xooooooo 

EXTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000001 

BYPASS§ 

Bypass Scan 

Bypass 

Normal 

X0000010 

SAMPLE/PRELOAD 

Sample Boundary 

Boundary Scan 

Normal 

X0000011 

INTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000100 

BYPASS§ 

Bypass Scan 

Bypass 

Normal 

X0000101 

BYPASS§ 

Bypass Scan 

Bypass 

Normal 

X0000110 

TRIBYP 

Control Boundary to High-Impedance 

Bypass 

Modified Test 

X0000111 

SETBYP 

Control Boundary to 1 /O 

Bypass 

Test 

X0001000 

BYPASS§ 

Bypass Scan 

Bypass 

Normal 

xoooioot 

RUNT 

Boundary Run Test 

Bypass 

Test 

X0001010 

READBN 

Boundary Read 

Boundary Scan 

Normal 

X0001011 

READBT 

Boundary Read 

Boundary Scan 

Test 

X0001100 

CELLTST 

Boundary Self-test 

Boundary Scan 

Normal 

X0001101 

TOPHIP 

Boundary Toggle Outputs 

Bypass 

Test 

X0001110 

SCANCN 

Boundary Control Register Scan 

Boundary Control 

Normal 

X0001111 

SCANCT 

Boundary Control Register Scan 

Boundary Control 

Test 

ALL OTHER 

BYPASS 

Bypass Scan 

Bypass 

Normal 


t The SCOPE™ instruction set specifies even parity in the eight-bit instruction. This feature is not implemented in the ’BCT8244. 
t X = Don’t care. 

§ This symbol (§) indicates that a SCOPE™ opcode exists but is not supported in the ’BCT8244. 
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instruction register opcode descriptions 

The ’BCT8244 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 

This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 

Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 

Conforms to the IEEE Standard 1149.1 SAMPLE/PRELOAD instruction. Data appearing at the device 
inputs and outputs is sampled without affecting normal device operation. The boundary scan register is 
selected In the scan path. 

control boundary to high-impedance 

The device outputs are placed in the high-impedance state, the bypass register is selected In the scan 
path. Device inputs remain operational and the internal logic function will be performed. 

control boundary to 1/0 

The data In the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 

boundary run test 

A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register and the TAP placed in the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are; 

- parallel signature analysis (PSA) 

Data appearing on the functional data Inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows 
the algorithm through which the signature is generated. 

- pseudo-random pattern generation (PRPG) 

A pseudo-random pattern Is generated at the functional outputs. An initial seed value should be 
scanned into the boundary scan register prior to performing this operation. Figure 7 shows the 
algorithm through which the patterns are generated. Note that a seed value of all zeroes will not 
produce additional patterns. 

- simultaneous PSA and PRPG 

Both PSA and PRPG operations are performed as shown in Figure 8. 

- sample inputs/toggle outputs 

Data appearing at the functional inputs is sampled on each TCK rising edge and the functional 
outputs are toggled on each TCK falling edge. 
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instruction register opcode descriptions (continued) 
boundary read 

The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 

The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 

The boundary scan register is selected in the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value In the 
boundary scan register, executing CELLTST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 

Functional outputs are toggled on each TCK falling edge. Data appearing on the device’s functional inputs 
is not captured. 

tap bits for PSA and PRPG 

The BCR opcodes are as shown in Table 2. The use of these tap bits and the algorithms usedjor 8- and 
16-bit PSA and PRPG operations are shown In Figures 6 through 8. The two enable inputs, 1G and 2G, 
are ignored during these operations. 


Table 2. Boundary Control Register Opcodes 


BINARY CODE 

BIT 1 BIT 0 

MSB ^ LSB 

DESCRIPTION 

00 

Sample inputs/toggle outputs 

01 

PRPG/16-bit mode 

10 

PSA/16-bit mode 

11 

Simultaneous PRPG and PSA/8-blt mode 
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1A1 1A2 1A3 1A4 2A1 2A2 2A3 2A4 



i T T T T T T i 

® 


FIGURE 6. 16-BITS PSA CONFIGURATION 

A PSA operation on the eight data inputs proceeds as the eight data outputs are held static. 


1A1 1A2 1A3 1A4 2A1 2A2 2A3 2A4 


i i i 



t>- e 


1Y1 1Y2 1Y3 1Y4 2Y1 2Y2 2Y3 


FIGURE 7. 16-BIT PRPG CONFIGURATION 


A PRPG operation from the eight data outputs proceeds while the eight data inputs are ignored. 
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FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 

Simultaneously, an eight-bit PSA operation proceeds on the eight data inputs, while an 8-bit PRPG 
operation proceeds from the eight data outputs. 

timing description 

All test operations of the ’BCT8244 are synchronous to TCK. Data on the TDI, TMS, and functional inputs 
is captured on the rising edge of TCK. Data appears on the TDO and functional output pins after the 
falling edge of TCK. 

The ’BCT8244 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register In the 
scan path. The binary logic value 101 Is shifted through the bypass register from TDI to TDO and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 
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Table 3. Explanation of Timing Example 


TCK CYCLE(S) 

TAP STATE 

AFTER TCK 

DESCRIPTION/COMMENT 

1 

Test-Logic-Reset 

Recycle on reset state. 

2 

Run-Test/Idle 

Begin advancing towards desired state. 

3 

Select-DR-Scan 


4 

Select-IR-Scan 


5 

Capture-IR 

IR loads with 10000001; TDO becomes active after falling edge of TCK. 

6 

Shift-IR 

Ready to shift in instruction; TDI must be active before next clock. 

7-13 

Shift-IR 

A BYPASS instruction (11111111) Is serially loaded into the IR. 

14 

Exitl-IR 

Note that TMS goes high prior to TCK #14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to Exitl-IR. 

15 

Update-IR 

The IR is updated with the new instruction. TDO goes inactive (high-impedance) on the falling edge of 
TCK #15. 

16 

Select-DR-Scan 


17 

Capture-DR 

The bypass register loads with a logic 0; TDO becomes active. 

18 

Shift-DR 

The bypass register is now in the scan path. Data will shift from TDI to TDO. 

19-20 

Shift-DR 

The binary value ’101 ’ is shifted from TDI to TDO through the bypass register. Note that the last value 
shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

21 

Exitl-DR 


22 

Update-DR 


23 

Select-DR-Scan 


24 

Select-1 R-Scan 


25 

Test-Logic-Reset 

Test operation completed. 
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FIGURE 9. TIMING EXAMPLE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc.. - 0.5 V to 7 V 

Input voltage range (except TMS) . -0.5 V to 7 V 

Input voltage range (TMS). -0.5 V to 12 V 

Voltage applied to any output in the disabled or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vqc 

Current Into any output in the low state: SN54BCT8244 (TDO). 40 mA 

SN54BCT8244 (Any Y). 96 mA 

SN74BCT8244 (TDO). 48 mA 

SN74BCT8244 (Any Y) . 128 mA 

Operating free-air temperature range: SN54BCT8244 . -55*0 to 125*0 

SN74BCT8244 . 0*C to 70*C 

Storage temperature range. - 65®C to 150*C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 





SN54BCT8244 

SN74BCT8244 

UNIT 




MIN 

NOM 

MAX 

MIN NOM 

MAX 

VCXJ 

Supply voltage 


4.5 

5 

5.5 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 


2 

2 

V 

V|HH 

Double high-level input voltage 

TMS 

10 


12 

10 

12 

v 

V|L 

Low-level input voltage 


.. 0.8 

0.8 

v 

l|K 

Input clamp current 


/: -18 

-18 

mA 

lOH 

High-level output current 

TDO 

-3 

-3 

mA 

AnyY 

-12 

-15 

•OL 

Low-level output current 

TDO 

20 

24 

mA 

AnyY 

48 

64 

ta 

Operating free-air temperature 


-55 


125 


70 

“C 


PRODUCT PREVIEW information concerns products In the 
formative or design phase of development Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT8244 

SN74BCT8244 

UNIT 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

V|K 

Vcc = 

4.5 V, 

l| = -18 mA 


-1.2 

_ -1-2 

V 



Vcc = 

4.75 V 


lOH = -3 mA 

2.7 

3.4 


2.7 

3.4 




AnyY 




lOH = -3 mA 

2.4 

3.4 


2.4 

3.4 



VOH 




lOH = -12 mA 

2 

3.2 



V 


Vcc = 

4.5 V 


lOH = -15 mA 


2 

3.1 



TDO 




•oh = - 1 mA 

2.5 

3.4 


2.5 

3.4 







lOH = -3 mA 

2.4 

3.3 


2.4 

3.3 




AnyY 




•OL == 48 mA 


0.38 

0.55 



VOL 

Vcc = 

4.5 V 


lOL = 64 mA 



0.42 

0.55 


TDO 


lOL = 20 mA 


0.3 

0.5 







•OL = 24 mA 



0.35 

0.5 


l| 

Vcc = 

5.5 V, 

V| = 5.5 V 


0.1 

_ o-T 

mA 

l|H 

Vcc = 

5.5 V, 

V| = 2.7 V 


-1 


-100 



-100 

jxA 

l|HH 

TMS 

Vcc = 

5.5 V, 

V| = 10 V 


1 

1 

mA 

IlL 

Vcc = 

5.5 V, 

V| = 0.5 V 


-200 

-200 

fxA 

lOZH 

AnyY 

Vcc = 

5.5 V, 

Vo = 2.7 V 


50 

50 

ju.A 

TDO 

Vcc = 

5.5 V, 

Vo = 2.7 V 




-100 



-100 

•OZL 

AnyY 

Vcc = 

5.5 V, 

Vo = 0.5 V 


-50 

-50 

juA 

TDO 

Vcc = 

5.5 V, 

Vo = 0.5 V 


-200 

-200 

lOS* 

Vcc = 

5.5 V, 

Vo = 0 


-100 


-225 

-100 


-225 

mA 






Outputs high 


3.5 

7.5 


3.5 

7.5 


icc 


Vcc = 

5.5 V, 

Outputs open 

Outputs low 


31 

52 


31 

52 

mA 






Outputs disabled 


1.5 

3.5 


1.5 

3.5 


Ci 

Vcc = 

5V, 

V| = 2.5 V or 0.5 V 

10 

10 

PF 

Co 

Vcc = 

5V, 

Vo = 2.5 V or 0.5 V 

18 

18 

PF 


timing requirements 





Vcc 
Ta = 

= 5V, 

25X 

Vcc 

Ta 

= 4.5 V to 5.5 V, 

= MINtoMAX§ 

UNIT 




’BCT8244 

’54BCTS244 

74BCT8244 




MIN 

MAX 

MIN 

MAX 

MIN MAX 


^clock 

Clock frequency 

TCK 

0 

20 

0 

20 

0 20 

MHz 

tw 

Pulse duration 

TCK high or low 

25 

25 

25 

ns 

TMS reset high 

50 

50 


50 



TMS before TCK t 

15 

15 

15 


Isu 

Setup time 

TDI before TCK t 

6 

6 

6 

ns 

Any A before TCK t 

6 

6 

6 



Any G before TCK t 

6 

6 

6 




TMS after TCK t 

0 

0 

0 


th 

Hold time 

TDI after TCK t 

4.5 


4.5 

ns 

Any A after TCK t 

4.5 

4.5 

4.5 



Any G after TCK f 

4.5 

4.5 

4.5 


Id 

Delay time, power-up to TCK t 


100 

100 

100 

ns 


t All typical values are at Vcc = 5 V, Ta = 25“C. 

* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


PRODUCT PREVIEW Information concerns products in the 
formative or design phase of developmenL Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
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switching characteristics (see Figure 10) 





Vcc = 5V, 

Vcc 

= 4.5 V to 5.5 V, 





Cl 

= 50 pF, 


cl = 

50 pF, 

■ 



FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 

= 500 a, 


R1 = 

500 n, 

■ 


PARAMETER 

R2 

ta 

= 500 n, 

= 25“C 

Ta 

R2 = 500 n, 

== MIN to MAXt 


UNIT 




’BCT8244 

’54BCT8244 

74BCT8244 





MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 


^max 

TCK 


20 

20 

20 

MHz 

tPLH 

Any A 

Y 

1.6 

5.6 7.6 

1.6 

10.3 

1.6 

8.8 

ns 

tPHL 

1.7 

6 8.2 

1.7 

10.7 

1.7 

9.6 

tPLH 

TCKi 

Y 

6.5 

13.4 17 

6.5 

25.2 

6.5 

21.4 

ns 

tPHL 

5.7 

13 16.3 

5.7 

23.7 

5.7 

20.5 

tPLH 

JCKi 

TDO 

3 

11.1 14.3 

3 

21 

3 

17.9 

ns 

tPHL 

3 

10.8 13.9 

3 

19.8 

3 

17.2 

tPLH 

tckT 

V 

7.5 

17.3 22 

7.5 

38.3 

7.5 

27.5 

ns 

tPHL 

Y 

7.5 

18.1 22.8 

7.5 

34.2 

7.5 

28.3 

tPZH 

Any G 

V 

2.3 

6.6 8.7 

2.3 

11.6 

2.3 

10.4 

ns 

tPZL 

Y 

2.6 

7.9 10 

2.6 

13.2 

2.6 

12 

tpZH 

TCKi 

V 

7.2 

13.8 17.5 

7.2 

25.7 

7.2 

22.3 

ns 

tPZL 

Y 

7.3 

15.1 18.9 

7.3 

27.3 

7.3 

23.8 

tPZH 

TCKi 

TDO 

3.4 

7.8 10.1 

3.4 

13.9 

3.4 

12.3 

ns 

tPZL 

4.4 

9.4 11.8 

4.4 

15.3 

4.4 

14 

tPHZ 

Any G 


1.7 

6.2 8.2 

1.7 

10.7 

1.7 

9.9 

ns 

tPLZ 

Y 

1 

6 8.1 

1 11 

1 9.6 

tPHZ 

TCKi 


4 

11.5 14.8 

4 

21.9 

4 

19 

ns 

tPLZ 

Y 

5.2 

12.1 15.5 

5.2 

23.4 

5.2 

19.9 

tPHZ 

TCKi 

TDO 

4 

8.6 11 

4 

15.3 

4 

14 

ns 

tPLZ 

3.9 

8 10.5 

3.9 

14.7 

3.9 

12.9 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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PARAMETER MEASUREMENT INFORMATION 


7 V 



SWITCH POSITION TABLE 


TEST 

SI 

tPLH 

Open 

tPHL 

Open 

tPZH 

Open 

tPZL 

Closed 

tPHZ 

Open 

tPLZ 

Closed 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


:/l.5V \l.5 


• 3 V 
> 0 V 


tPLH- 


IN-PHASE 

OUTPUT 


tPHL 

& -VoH 


^1.5 vj 


tPHL- 


OUT-OF-PHASE 

OUTPUT 


I VoL 

^ M-W-tPLH 

VI I/— VoH 




VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Z© = 50 n, V = 3 ns, tf = 3 ns. 
For testing pulse duration; tr = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 10. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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I • Members of Texas Instruments SCOPE''” 

I Family of Testability Products 

I • Octal Test Integrated Circuits 

I • Compatible With the IEEE Standard 1149.1 
' (JTAG) Serial Test Bus Protocol 

• Functionally Equivalent to SN54/74F245 and 
SN54/74BCT245 in the Normal Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Impiement Optional ‘Test Reset” Signal on 
TAP by Recognizing a Double-High (10 V) on 
TMS Pin 

• SCOPE™ instruction Set 

-Conform to the IEEE 1149.1 Boundary 
Scan 

- Provide Data Compression of Inputs 

- Provide Pseudo-Random Pattern 
Generation from Outputs 

- Sampie input/Toggie Output Mode 

- Output to High-impedance-state Mode 

• Fabricated Using Ti’s State-of-the-Art 
BiCMOS Technoiogy 

• Package Options inciude Piastic “Smail 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mil 
DIPS 

description 

The SN54BCT8245 and SN74BCT8245 are 
members of Texas Instruments SCOPE™ 
testability 1C family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 
board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test 
access port (TAP) interface. 


SN54BCT8245 ... JT PACKAGE 
SN74BCT8245 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54BCT8245 ... FK PACKAGE 
(TOP VIEW) 
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]9 








21 C 

TMS 
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CQ 
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z 

z 

03 

00 

00 
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NC—No internal connection 


In the normal mode, these devices are functionally equivalent to the SN54/74F245 and SN54/74BCT245 
octal bus transceivers. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. 
Activating the TAP in normal mode does not affect the functional operation of the SCOPE™ octal bus 
transceivers. 


SCOPE is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of pubiication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily Include testing of all parameters. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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description (continued) 

In the test mode, the normal operation of the SCOPE™ octal bus transceiver Is inhibited and the test 
circuitry is enabled to observe and control the device’s I/O boundary. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in the IEEE Standard 1149.1 
specification. Four dedicated test pins are used to control the operation of the test circuitry: TDI (test data 
in), TOO (test data out), TMS (test mode select), and TCK (test clock). Additionally, the test circuitry can 
perform other testing functions such as parallel signature analysis on data inputs and pseudo-random 
pattern generation from data outputs. All testing and scan operations are synchronized to the TAP 
interface. 

The SN54BCT8245 is characterized for operation over the full military temperature range of -55®C to 
125®C. The SN74BCT8245 is characterized for operation from 0“C to yO^C. 


FUNCTION TABLE 
(Normal Mode) 


ENABLE 

G 

DIRECTION 

CONTROL 

DIR 

OPERATION 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


logic symbolt 


TDI • 
TMS ■ 
TCK ■ 

G ■ 

DIR • 


A2 ■ 
A3 ■ 
A4 ■ 
A5 ■ 
A6 ■ 
A7 • 
A8 • 


19 


15 


$ 

SCAN 

’BCT8245 


TDI 

TMS 


T2 


^ TCK-IN 
•p TCK-OUT 


24 


-N G3 

3 EN1 BA 
3 EN2 AB 




23 


n 


20 


VI 


2V 


TDO 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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FIGURE 1. TAP STATE DIAGRAM 
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State diagram description 

The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 

Test-Logic-Reset 

In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or If a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/Idle 

The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while In the Run-Test/Idle state. 

Select-DR-Scan, Select-IR-Scan 

No specific function is performed in these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 

The selected data register is placed in the scan path. Depending on the current Instruction, data may or 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK In Capture-DR, TDO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation, TDO will enable to a low level. 

Shift-DR 

While in this state, data is serially shifted through the selected data register from TDI to TDO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
ShIft-DR). 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either ExItl-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exitl-DR. 

Pause-DR 

The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TDO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 
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State diagram description (continued) 

Capture-iR 

The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TOO will enable to a low level. 

Shift-IR 

While In this state, data is serially shifted through the instruction register from TDI to TDO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to ShIft-IR or from Exit2-IR to Shift-IR). 

Exitl-IR, Exit2-IR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exitl-IR or Exit2-IR without recapturing the instruction register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exitl-IR. 

Pause-1 R 

The TAP can remain in this state Indefinitely. The Pause-1 R state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

The latches shadowing the Instruction register are updated with the new instruction. TDO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test Information is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wire bus. The function of the TAP Is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-chip control signals for the test 
structures In the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Data Is captured on the rising edge of TCK and outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the ’BCT8245 contains an eight-bit instruction register and 
three data registers: the 18-blt boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 

The instruction register (IR) is eight bits long and Is used to tell the device what instruction is to be 
executed. Information contained in the Instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion In the scan path during the next 
data register scan operation, and the source of the data preloaded In the data register during the Capture- 
DR state. Table 1 lists the instructions supported by the ’BCT8245. Any SCOPE™ instructioins not 
supported default to BYPASS. 

The IR Is loaded during the Capture-IR state with the value 10000001. As an Instruction is shifted In, this 
value will be shifted out via TDO and can be inspected as verification that the IR is in the scan path. 

The instruction register order of scan Is shown in Figure 2. 
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FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 


data register descriptions 

boundary scan register 

The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 

The boundary scan register order of scan is shown in Figures 3 and 4. Note that the order of scan 
depends on the level of the DIR signal, which determines the direction of data flow (A to B or B to A). 



FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN (A TO B MODE) 



FIGURE 4. BOUNDARY SCAN REGISTER ORDER OF SCAN (B TO A MODE) 
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data register descriptions (continued) 
boundary control register 

The boundary control register (BCR) contains two bits and is used to inplement additional test operations 
not included in the SCOPE™ instruction set, including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 


The boundary control register order of scan is shown in Figure 5. 


TDI 


w 

BIT 

w 

BIT 

w 


1 

(MSB) 


(LSB) 



FIGURE 5. BOUNDARY CONTROL REGISTER ORDER OF SCAN 


bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 


The bypass register order of scan is shown in Figure 6. 


w 

BIT 

w 


0 



FIGURE 6. BYPASS REGISTER ORDER OF SCAN 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-219 








SN54BCT8245, SN74BCT8245 

SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 


D3514, MAY 1990—TI0038 

TABLE 1. INSTRUCTION REGISTER OPCODES 


BINARY CODEtt 

BIT 7 BIT 0 

MSB ^ LSB 

SCOPE OPCODE§ 

DESCRIPTION 

SELECTED 

DATA REGISTER 

MODE 

xooooooo 

EXTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000001 

BYPASS* 

Bypass Scan 

Bypass 

Normal 

X0000010 

SAMPLE/PRELOAD 

Sample Boundary 

Boundary Scan 

Normal 

X0000011 

INTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000100 

BYPASS* 

Bypass Scan 

Bypass 

Normal 

X0000101 

BYPASS* 

Bypass Scan 

Bypass 

Normal 

xdoooiio 

TRIBYP 

Control Boundary to High-Impedance 

Bypass 

Modified Test 

X0000111 

SETBYP 

Control Boundary to 1 /O 

Bypass 

Test 

X0001000 

BYPASS* 

Bypass Scan 

Bypass 

Normal 

X0001001 

RUNT 

Boundary Run Test 

Bypass 

Test 

X0001010 

READBN 

Boundary Read 

Boundary Scan 

Normal 

X0001011 

READBT 

Boundary Read 

Boundary Scan 

Test 

X0001100 

CELLTST 

Boundary Self-test 

Boundary Scan 

Normal 

X0001101 

TOPHIP 

Boundary Toggle Outputs 

Bypass 

Test 

X0001110 

SCANCN 

Boundary Control Register Scan 

Boundary Control 

Normal 

X0001111 

SCANCT 

Boundary Control Register Scan 

Boundary Control 

Test 

ALL OTHER 

BYPASS 

Bypass Scan 

Bypass 

Normal 


t The SCOPE™ instruction set specifies even parity in the eight-bit instruction. This feature is not implemented in the ’BCT8245. 
+ X = Don’t care. 

§ A SCOPE™ opcode exists but is not supported in the ’BCT8245. 


instruction register opcode descriptions 

The ’BCT8245 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 

This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded Into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 

Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded In the bypass register. The device operates in the normal mode. 

sample boundary 

Conforms to the IEEE Standard 1149.1 SAMPLE/PRELOAD instruction. Data appearing at the device 
Inputs and outputs Is sampled without affecting normal device operation. The boundary scan register is 
selected In the scan path. 

control boundary to hIgh-Impedance 

The device outputs are placed in the high-impedance state. The bypass register is selected in the scan 
path. Device inputs remain operational and the Internal logic function will be performed. 

control boundary to 1/0 

The data in the boundary scan register Is applied to the functional inputs and through the device outputs. 
The bypass register Is selected in the scan path. 
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instruction register opcode descriptions (continued) 
boundary run test 

A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register and the TAP placed in the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are: 

— parallel signature analysis (PSA) 

Data appearing on the functional data Inputs is compressed into sixteen bits. An initial seed value 
should be scanned Into the boundary scan register prior to performing this operation. Figures 7 and 8 
show the algorithm through which the signature Is generated. 

— pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated at the functional outputs. An initial seed value should be 
scanned into the boundary scan register prior to performing this operation. Figures 9 and 10 show the 
algorithm through which the patterns are generated. Note that a seed value of all zeroes will not 
produce additional patterns. 

— simultaneous PSA and PRPG 

Both PSA and PRPG operations are performed as shown in Figures 11 and 12. 

— sample inputs/toggle outputs 

Data appearing at the functional inputs is sampled on each TCK rising edge and the functional outputs 
are toggled on each TCK falling edge. 

boundary read 

The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 

The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 

The boundary scan register is selected In the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register, executing CELLTST, and Inspecting the resulting data through a scan operation, 
the Integrity of the boundary scan register can be verified. 

boundary toggle outputs 

Functional outputs are toggled on each TCK falling edge. Data appearing on the device’s functional Inputs 
Is not captured. 
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tap bits for PSA and PRPG 

The BCR opcodes are shown In Table 2. The use of these tap bits and the algorithms used for 8- and 
16-blt PSA and PRPG operations are shown In Figures 7 through 12. The enable Input G Is Ignored during 
PSA and PRPG operations, and DIR Is not used except to determine the direction of data flow. 

TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 


BINARY CODE 

BIT 1 -> BIT 0 

MSB LSB 

DESCRIPTION 

00 

Sample inputs/toggle outputs 

01 

PRPG/16-bit mode 

10 

PSA/16-bit mode 

11 

Simultaneous PRPG and PSA/8-bit mode 


©=:)C>" 



FIGURE 7. 16-BIT PSA CONFIGURATION (A TO B MODE) 

A PSA operation on the 8 data Inputs proceeds as the 8 data outputs are held static. 



A PSA operation on the 8 data Inputs proceeds as the 8 data outputs are held static. 
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B1 B2 B3 B4 B5 B6 B7 B8 
FIGURE 9. 16-BIT PRPG CONFIGURATION (A TO B MODE) 

A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 



A1 A2 A3 A4 A5 A6 A7 A8 
FIGURE 10. 16-BIT PRPG CONFIGURATION (B TO A MODE) 

A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 
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FIGURE 11. 8-BIT PSA AND PRPG CONFIGURATION (A TO B MODE) 

Simultaneously, an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-blt PRPG operation 
proceeds from the 8 data outputs. 



A1 A2 A3 A4 A5 A6 A7 A8 

FIGURE 12. 8-BIT PSA AND PRPG CONFIGURATION (B TO A MODE) 

Simultaneously, an 8-blt PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation 
proceeds from the 8 data outputs. 

timing description 

All test operations of the ’BCT8245 are synchronous to TCK. Data on the TDI, TMS, and functional inputs 
is captured on the rising edge of TCK. Data appears on the TDO and functional output pins on the falling 
edge of TCK. 

The ’BCT8245 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 13. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TDI to TDO, and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 


Texas 

Instruments 


11-224 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 






SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 


TI0038—D3514, MAY 1990 


TABLE 3. EXPLANATION OF TIMING EXAMPLE 


TCK CYCLE(S) 

TAP STATE 

AFTER TCK 

DESCRIPTION/COMMENT 

1 

Test-Logic-Reset 

Recycle on reset state 

2 

Run-Test/ldle 

Begin advancing towards desired state 

3 

Select-DR-Scan 


4 

Select-1 R-Scan 


5 

Capture-IR 

IR loads with 10000001; TDO becomes active after falling edge of TCK. 

6 

Shift-IR 

Ready to shift in instruction; TDI must be active before next clock. 

7-13 

Shift-1 R 

A BYPASS instruction (11111111) is serially loaded into the IR. 

14 

Exitl-IR 

Note that TMS goes high prior to TCK #14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to Exit1-IR. 

15 

Update-IR 

The IR is updated with the new instruction. TDO goes inactive (high-impedance) on the falling edge of 
TCK #15. 

16 

Select-DR-Scan 


17 

Capture-DR 

The bypass register loads with a logic 0; TDO becomes active. 

18 

Shift-DR 

The bypass register is now in the scan path. Data will shift from TDI to TDO. 

19-20 

Shift-DR 

The binary value T 01 ’ is shifted from TDI to TDO through the bypass register. Note that the last value 
shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

21 

Exitl-DR 


22 

Update-DR 


23 

Select-DR-Scan 


24 

Select-IR-Scan 


25 

Test-Logic-Reset 

Test operation completed 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

- juuTJiruiRnruir^ 

TMs —u—I_I-1_I- 

TOO k\\\\\\\\\\\\i n _ \ -^-LTLT^^ 


TAP 

STATE 




3-state (TOO) or Don't Care (TDI) 

FIGURE 13. TIMING EXAMPLE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Input voltage range, (I/O ports). —0.5 V to 5.5 V 

Input voltage range (excluding I/O ports). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vqc 

Current into any output in the low state: SN54BCT8245 (Any A, TOO). 40 mA 

SN54BCT8245 (Any B) . 96 mA 

SN74BCT8245 (Any A, TDO). 48 mA 

SN74BCT8245 (Any B) . 128 mA 

Operating free-air temperature range: SN54BCT8245 . -55®C to 125®C 

SN74BCT8245 . 0*^0 to 70X 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 



SN54BCT8245 

SN74BCT8245 

UNIT 

MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


4.5 

5 5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 


2 

H,. 5.5 

2 

5.5 

V 

V|HH 

Double high-level input voltage 

TMS 

10 

12 

10 

12 

V 

V|L 

Low-level input voltage 


/F 0.8 

0.8 

V 

l|K 

Input clamp current 


.h “■’8 

-18 

mA 

lOH 

High-level output current 

Any A, TDO 


-3 

mA 

Any B 

O -12 

-15 

lOL 

Low-level output current 

Any A, TDO 

i" 20 

24 

mA 

Any B 

48 

64 

ta 

Operating free-air temperature 


-55 

125 

0 

70 

"C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 




SN54BCT8245 

SN74BCT8245 

UNIT 



MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

V|K 

Vcc = 4.5 V. 

l| = -18 mA 


-1.2 


V 



Vcc = 4.75 V 

lOH = -1 mA 

2.7 

3.4 


2.7 

3.4 




Any A, TDO 

Vcc = 4.5 V 

lOH = -1 mA 

2.5 

3.4 


2.5 

3.4 





lOH = “3 niA 

2.4 

3.3 


2.4 

3.3 



VOH 


Vcc = 4.75 V 

lOH = -3 mA 

2.7 

3.4 


2.7 

3.4 


V 


Any B 



lOH = -3 mA 

2.4 

3.4 


2.4 

3.4 




Vcc = 4.75 V 


lOH = -12 mA 

2 

3.2 








lOH = -15 mA 

.. . 


3.1 




Any A, TDO 

Vcc = 4.5 V 

lOL = 20 mA 


0.3 

0.5 



VOL 

lOL = 24 mA 

- 


0.35 

0.5 


Any B 

Vcc = 4.5 V 

lOL == 48 mA 


0.38 

0.55 




lOL = 64 mA 



0.42 

0.55 


l| 

Except A or B 

Vcc = 5.5 V, 

V| = 5.5 V 


0.1 

0.1 

mA 

Any A or B 

Vcc = 5.5 V, 

V| = 5.5 V 


0.25 

0.25 

l|H» _ ^ 

Vcc = 5.5 V, 

V| = 2.7 V 


-1. 

-35 

-100 


-35 

-100 

jxA 

IlHH 

TMS 

Vcc = 5.5 V, 

V| = 10 V 


_L 

1 

mA 

l|L* 

Vcc = 5.5 V, 

Vi = 0.5 V 



. -70 

-200 


-70 

-200 

fxA 

lOZH 

TDO 

Vcc = 5.5 V, 

Vo = 2.7 V 


-1 

-35 

-100 

-1 

-35 

-100 

juA 

lOZL 

TDO 

Vcc = 5.5 V, 

Vo ^ 0.5 V 



-70 

-200 


-70 

-200 

IxA 

lOS^ 

Vcc = 5.5 V, 

< 

o 

o 


-100 


-225 

-100 


-225 

mA 





Outputs high 


3.6 

7.5 


3.6 

7.5 


icc* 


Vcc == 5.5 V, 

Outputs Open 

Outputs low 


35 

52 


35 

52 

mA 





Outputs disabled 


1.5 

3.5 


1.5 

3.5 


Ci 

Vcc = 5.5 V, 

V| = 0.5 V 


8 

8 

PF 

Qo 

Vcc = 5.5 V, 

Vo = 0.5 V 


14 

14 

PF 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

* For I/O ports, the parameters I|h and Iil include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

* 'CCH and IcCL are measured in the A to B mode. 
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timing requirements 





Vcc = 5V, 

Vcc = 4.6 V to 5.5 V, 





Ta = 25“C 

Ta = MIN to MAXt 

UNIT 




’BCT8245 

’54BCT8245 

74BCT8245 




MIN MAX 

MIN MAX 

MIN MAX 


fclock 

Clock frequency 

TCK 

o 

<M 

O 

0 20 

0 20 

MHz 

tw 

Pulse duration 

TCK high or low 

25 

25 

25 

ns 

TMS reset high 

50 

50 

50 



TMS before TCK t 

12 

12 

12 


tsu 

Setup time 

TDI before TCK T 

6 

6 , 

6 

ns 

Any A or B before TCK t 

6 


6 



DIR or G before TCK T 

6 

- -'6; 

6 




TMS after TCK T 

0 

0 

0 


th 

Hold time 

TDI after TCK t 

4.5 

4.5 

4.5 

ns 

Any A or B after TCK t 

4.5 

4.5 

4.5 



DIR or G after TCK t 

4.5 

4.5 

4.5 


td 

Delay time 

Power-up to TCK t 

100 

100 

100 

ns 


+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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switching characteristics (see Figure 14) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft, 

Ta = 25“C 

Vcc == 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft, 

Ta = MIN to MAXt 


’BCT8245 

’54BCT8245 

74BCT8245 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

fmax 

TCK 


20 

20 

20 


tPLH 

Aor B 

B or A 

1.6 

5.5 

7.6 

1.6 

9.6 

1.6 

8.7 


tpHL 

A or B 

B or A 

1.7 

5.7 

8 

1.7 

9.9 

1.7 

9.4 

ns 

tPLH 

TCKi 

AorB 

3.9 

10.9 

15.7 

3.9 

21.5 

3.9 

19.8 


tPHL 

TCKi 

AorB 

3.9 

10.8 

15.3 

3.9 

21.5 

3.9 

19.5 


tPLH 

TCKi 

TOO 

3.2 

8.5 

12.3 

3.2 

16.8 

3.2 

15.4 


tPHL 

TCKi 

TDO 

3.2 

8.3 

12 

3.2 

1=6.2 

3.2 

15 

ns 

tPLH 

TCKT 

AorB 

6.2 

13.9 

21 

6.2 


6.2 

25 

ns 

tPHL 

tckT 

AorB 

6.6 

15 

22 

6.6 

29 

6.6 

26 

ns 

tPZH 

G 

A or B 

2.3 

6.3 

8.7 

2.3 

11.1 

2.3 

10.6 


tPZH 

TCKi 

AorB 

4.7 

11.7 

16.7 

4;7 

23.1 

4.7 

21.1 


tPZH 

TCKi 

TDO 

2.4 

6.2 

9 

2.4 

11.3 

2.4 

10.8 


tPZL 

G 

AorB 

2.6 

8.2 

11.7 

2.6 

14.3 

2.6 

13.8 


tPZL 

TCKi 

A or B 

5.5 

13.6 

19.7 

5.5 

26.8 

5.5 

24.8 


tPZL 

TCKi 

TDO 

3.2 

7.6 

10.6 

3.2 

13.2 

3.2 

12.6 

ns 

tPHZ 

G 

A or B 

1.7 

6 

8.4 

1.7 

10.2 

1.7 

9.6 


tPHZ 

TCKi 

A or B 

3.4 

9.1 

13.2 

3.4 

18.7 

3.4 

17.3 


tPHZ 

TCKi 

TDO 

2.6 

7.1 

10.2 

2.6 

13 

2.6 

12.8 

ns 

tPLZ 

G 

Aor B 

1.5 

5.6 

8 

1.5 

10.5 

1.5 

9.7 


tPLZ 

TCKi 

AorB 

3.6 

10 

14.6 

3.6 

19.5 

3.6 

17.8 


tPLZ 

TCKi 

TDO 

2.2 

5.9 

8.7 

2.2 

12.7 

2.2 

11.6 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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PARAMETER MEASUREMENT INFORMATION 


7 V 



SWITCH POSITION TABLE 


TEST 

SI 

tPLH 

Open 

tPHL 

Open 

tPZH 

Open 

tPZL 

Closed 

tPHZ 

Open 

tPLZ 

Closed 


TIMING 
INPUT 
(See Note B) 


DATA 

INPUT 



HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 


NOTES; A. Ci, includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 il, tr ^ 2.5 ns, tf ^ 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 14. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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I • Members of Texas Instruments SCOPE^ 

I Family of Testability Products 

I • Octal Test Integrated Circuits 

I • Compatible With the IEEE Standard 1149.1 
' (JTAG) Serial Test Bus 

• Functionally Equivalent to SN54/74F373 and 
SN54/74BCT373 in the Normai Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Implement Optional ‘Test Reset” Signal on 
TAP by Recognizing a Double-High on TMS 
Pin 

• SCOPE"^ Instruction Set 

-Conform to the IEEE 1149.1 Boundary 
Scan 

- Provide Data Compression of Inputs 

- Provide Pseudo-Random Pattern 
Generation From Outputs 

-Sample Input/Toggie Output Mode 

- Output to High-Impedance State Mode 

• Fabricated Using Tl’s State-of-the-Art 
BiCMOS Technology 

• Package Options Include Plastic “Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

The SN54BCT8373 and SN74BCT8373 are 
members of Texas Instruments SCOPE™ 
testability 1C family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 
board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wlre test 
access port (TAP) interface. 


TI0222—D8373 JUNE 1990 

SN54BCT8373 ... JT PACKAGE 
SN74BCT8373 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54BCT8373 ... FK PACKAGE 
(TOP VIEW) 




n 

Q 
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25C 
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ID 

]6 








24C 

TDI 

OE 

]7 








23[ 

TCK 

NC 

]8 








22C 

NC 

C 

]9 








2lC 

TMS 

1Q 

]10 








20 C 

TDO 

2Q 

]11 








19C 

8Q 



12 

LJ. 

13 

LJl 

14 

o 

15 

O 

16 

m 

17 

o, 

18 

o 





a 

O 
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O 

a 

O 

O 





to 


2 

2 

in 

CO 





o 


NC—No internal connection 


In the normal mode these devices are functionally equivalent to the SN54/74F373 and SN54/74BCT373 
octal D-type latches. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self-test on the boundary test cells. 
Activating the TAP in the normal mode does not affect the functional operation of the SCOPE™ octal 
latches. 


SCOPE is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 
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description (continued) 

In the test mode the normal operation of the SCOPE™ octal latch is inhibited and the test circuitry is 
enabled to observe and control the device’s I/O boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described in the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TOO (test data out), TMS 
(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such as parallel signature analysis on data inputs and pseudo-random pattern generation from data 
outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54BCT8373 is characterized for operation over the full military temperature range of -55®C to 
125®C. The SN74BCT8373 is characterized for operation from 0®C to 70“C. 


FUNCTION TABLE (EACH LATCH) 


INPUTS 

OUTPUT 

OE 

C 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symbolt 



+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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functional block diagram 



1Q-8Q 
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State diagram description 

The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states In the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion Is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 

Test-Logic-Reset 

In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/ldle 

The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/ldle state. 

Seiect-DR-Scan, Select-IR-Scan 

No specific function is performed In these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 

The selected data register is placed in the scan path. Depending on the current instruction, data may or 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TDO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO 
will enable to the level present when It was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation, TDO will enable to a low level. 

Shfft-DR 

While in this state, data Is serially shifted through the selected data register from TDI to TDO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting 
occurs during the TCK cycle In which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
ShIft-DR). 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exitl-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to ExItl-DR. 

Pause-DR 

The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TDO goes to the high-impedance state on the 
falling edge of TCK In Update-DR. 
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State diagram description (continued) 

Capture-iR 

The instruction register is preloaded with a 10000001 pattern and placed In the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TDO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TDO will enable to a low level. 

Shift-IR 

While in this state, data Is serially shifted through the instruction register from TDI to TDO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exlt2-IR to ShIft-IR). 

Exitl-IR, Exit2-IR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either ExItl-IR or Exit2-IR without recapturing the instruction register. The last shift occurs on the 
TCK cycle In which the TAP state changes from Shift-IR to Exitl-IR. 

Pause-1 R 

The TAP can remain in this state indefinitely. The Pause-1 R state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

The latches shadowing the instruction register are updated with the new instruction. TDO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wlre bus. The function of the TAP is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Data is captured on the rising edge of TCK, and outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8373 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained In the instruction Includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded In the data register during the Capture- 
DR state. Table 1 lists the instructions supported by the 'BCT8373. Any SCOPE™ Instructions not 
supported default to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction Is shifted In, this 
value Is shifted out via TDO and can be inspected as verification that the IR is in the scan path. 

The Instruction register order of scan is shown In Figure 2. 
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FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 


data register descriptions 
boundary scan register 

The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device, 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 


The boundary scan register order of scan is shown in Figure 3. 



FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN 


boundary control register 

The boundary control register (BCR) contains two bits and is used to implement additional test operations 
not included in the SCOPE™ Instruction set. Including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 


The boundary control register order of scan Is shown In Figure 4. 



BIT 


BIT 

TDI-^ 

(MSB) 


0 

(LSB) 


FIGURE 4. BOUNDARY CONTROL REGISTER ORDER OF SCAN 


bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 


The bypass register order of scan Is shown in Figure 5. 



FIGURE 5. BYPASS REGISTER ORDER OF SCAN 
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TABLE 1. INSTRUCTION REGISTER OPCODES 


BINARY CODEt* 

BIT 7-^ BIT 0 

MSB ^ LSB 

SCOPE OPCODE 

DESCRIPTION 

SELECTED 

DATA REGISTER 

MODE 

xooooooo 

EXTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000001 

BYPASSS 

Bypass Scan 

Bypass 

Normal 

X0000010 

SAMPLE 

Sample Boundary 

Boundary Scan 

Normal 

X0000011 

INTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000100 

BYPASSS 

Bypass Scan 

Bypass 

Normal 

X0000101 

BYPASS* 

Bypass Scan 

Bypass 

Normal 

X0000110 

TRIBYP 

Control Boundary to High-Impedance 

Bypass 

Modified Test 

X0000111 

SETBYP 

Control Boundary to 1 /O 

Bypass 

Test 

X0001000 

BYPASS* 

Bypass Scan 

Bypass 

Normal 

X0001001 

RUNT 

Boundary Run Test 


Test 

X0001010 

READBN 

Boundary Read 

Boundary Scan 

Normal 

X0001011 

READBT 

Boundary Read 

Boundary Scan 

Test 

X0001100 

CELLTST 

Boundary Self-test 

Boundary Scan 

Normal 

X0001101 

TOPHIP 

Boundary Toggle Outputs 

Bypass 

Test 

X0001110 

SCANCN 

Boundary Control Register Scan 

Boundary Control 

Normal 

X0001111 

SCANCT 

Boundary Control Register Scan 

Boundary Control 

Test 

ALL OTHER 

BYPASS 

Bypass Scan 

Bypass 

Normal 


t The SCOPE instruction set specifies even parity in the eight-bit instruction. This feature is not implemented in the ’BCT8373. 
t X = Don’t care. 

§ A SCOPE opcode exists but is not supported in the ’BCT8373. 


instruction register opcode descriptions 

The ’BCT8373 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 

This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST Instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 

Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected In the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 

Conforms to the IEEE Standard 1149.1 SAMPLE instruction. Data appearing at the device inputs and 
outputs is sampled without affecting normal device operation. The boundary scan register is selected in 
the scan path. 

control boundary to hIgh-Impedance 

The device outputs are placed in the high-impedance state. The bypass register is selected in the scan 
path. Device inputs remain operational, and the internal logic function will be performed. 

control boundary to 1/0 

The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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instruction register opcode descriptions (continued) 
boundary run test 

A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register, and the TAP placed In the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are: 

- parallel signature analysis (PSA) 

Data appearing on the functional data inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows the 
algorithm through which the signature is generated. 

- pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated at the functional outputs. An initial seed value should be scanned 
into the boundary scan register prior to performing this operation. Figure 7 shows the algorithm through 
which the patterns are generated. Note that a seed value of all zeroes will not produce additional 
patterns. 

-simultaneous PSA and PRPG 

Both PSA and PRPG operations are performed as shown in Figure 8. 

- sample inputs/toggle outputs 

Data appearing at the functional inputs is sampled on each TCK rising edge, and the functional outputs 
are toggled on each TCK falling edge. 

boundary read 

The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 

The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 

The boundary scan register is selected In the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value In the 
boundary scan register, executing CELLTST, and Inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 

Functional outputs are toggled on each TCK falling edge. Data appearing on the device’s functional inputs 
is not captured. 

tap bits for PSA and PRPG 

The BCR opcodes are shown in Table 2. The use of these TAP bits and the algorithms used for_^ and 
16-bit PSA and PRPG operations are shown in Figures 6 through 8. The two control Inputs, C and OE, are 
ignored during these operations. 

TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 


BINARY CODE 

BIT 1 ^ BIT 0 

MSB LSB 

DESCRIPTION 

00 

Sample inputs/toggle outputs 

01 

PRPG/16-bit mode 

10 

PSA/16-bit mode 

11 

Simultaneous PRPG and PSA/8-bit mode 
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FIGURE 6. 16-BIT PSA CONFIGURATION 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 



FIGURE 7. 16-BIT PRPG CONFIGURATION 

A PRPG operation from the eight data outputs proceeds while the inputs are ignored. 



FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 


Simultaneously, an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-blt PRPG operation proceeds 
from the 8 data outputs. 
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timing description 

All test operations of the ’BCT8373 are synchronous to TCK. Data on the TDI, TMS, and functional Inputs 
is captured on the rising edge of TCK. Data appears on the TDO and functional output pins on the falling 
edge of TCK. 

The ’BCT8373 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example Is shown in Figure 9. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register In the 
scan path. The binary logic value 101 Is shifted through the bypass register from TDI to TDO, and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 

TABLE 3. EXPLANATION OF TIMING EXAMPLE 


TCK CYCLE(S) 

TAP STATE 

AFTER TCK 

DESCRIPTION/COMMENT 

1 

Test-Logic-Reset 

Recycle on reset state. 

2 

Run-Test/Idle 

Begin advancing towards desired state. 

3 

Select-DR-Scan 


4 

Select-1 R-Scan 


5 

Capture-IR 

IR loads with 10000001; TDO becomes active after falling edge of TCK. 

6 

Shift-IR 

Ready to shift in instruction; TDI must be active before next clock. 

7-13 

Shift-IR 

A BYPASS instruction (11111111) is serially loaded into the IR. 

14 

Exitl-IR 

Note that TMS goes high prior to TCK #14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to Exitl-IR. 

15 

Update-IR 

The IR is updated with the new instruction. TDO goes inactive (high-impedance) on the falling edge of 
TCK #15. 

16 

Select-DR-Scan 


17 

Capture-DR 

The bypass register loads with a logic 0; TDO becomes active. 

18 

Shift-DR 

The bypass register is now in the scan path. Data will shift from TDI to TDO. 

19-20 

Shift-DR 

The binary value ’1OT is shifted from TDI to TDO through the bypass register. Note that the last value 
shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

21 

Exitl-DR 


22 

Update-DR 


23 

Select-DR-Scan 


24 

Select-IR-Scan 


25 

Test-Logic-Reset 

Test operation completed. 
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Test-Logic-Reset 


Select-IR-Scan 


Select-DR-Scan 


Up date-DR 


Exit 1-DR 


Shift-DR 


Capture-DR 
Select-DR-Scan 


Update-IR 

Exitl-IR 


Shift-IR 


Capture-IR 


Select-IR-Scan 


Select-DR-Scan 


Run-Test/ldle 


Test-Logic-Reset 


FIGURE 9. TIMING EXAMPLE 
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absolute maximum ratings over operating free>air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range, Vi (except TMS) . -0.5 V to 7 V 

Input voltage range, V| (TMS). -0.5 V to 12 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vcc 

Current into any output in the low state: SN54BCT8373 (TOO). 40 mA 

SN54BCT8373 (Any Q). 96 mA 

SN74BCT8373 (TOO). 48 mA 

SN74BCT8373 (Any Q). 128 mA 

Operating free-air temperature range: SN54BCT8373 . -55“C to 125®C 

SN74BCT8373 . 0°C to 70X 

Storage temperature range. -65*0 to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 



SN54BCT8373 

SN74BCT8373 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|hh Double high-level input voltage | TMS 

10 8.6 12 

10 8.6 12 

V 

V|L Low-level input voltage 

o 

bo 

0.8 

V 

l|K Input clamp current 

-18 

-18 

mA 

lOH High-level output current 

TDO 

-3 

-3 

mA 

AnyQ 

-12 

-15 

lOL Low-level output current 

TDO 

t 20 

24 

mA 

Any Y 

48 

64 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


Texas 

Instruments 


POST OFFICE BOX 655303 . DALLAS. TEXAS 75265 


11-243 


















SN54BCT8373, SN74BCT8373 

SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 


D8373 JUNE 1990—TI0222 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 




SN54BCT8373 

SN74BCT8373 

UNIT 



MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

V|K 

Vcc = 4.5 V, 

l| = -18 mA 


-1.2 

-1.2 

V 



Vcc = 4.75 V 

lOH = -3 mA 

2.7 

3.4 


2.7 

3.4 




Any Q 



•oh = -3 mA 

2.4 

3.4 



3.4 



VOH 



lOH = -12 mA 

2 

3.2 



V 


Vcc = 4.5 V 


lOH = -15 mA 


2 

3.1 



TDO 



•oh = -1 mA 

2.5 

3.4 


2.5 

3.4 






lOH = -3 mA 

2.4 

3.3 


2.4 

3.3 




Any Q 



•OL = 48 mA 


0.38 

0.55 



VOL 

Vcc = 4.5 V 


•OL = 54 mA 

... 


0.42 

0.55 

V 

TDO 


•OL = 20 mA 


0.3 

<J.5 





lOL 24 mA 

...i 


0.35 

0.5 


l| 

Vcc = 5.5 V, 

V| = 5.5 V 




0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, 

V| = 2.7 V 


-1 

-35 

-100 

-1 

-35 

-100 

juA 

•iHH 

TMS 

Vcc = 5.5 V, 

V| = 10 V 



0.3 

1 


0.3 

1 

mA 

IlL 

Vcc = 5.5 V, 

V| = 0.5 V 



-70 

-200 


-70 

-200 

fiA 

lOZH 

Any Q 

Vcc = 5.5 V, 

Vo = 2.7 V 


50 

50 

fxA 

TDO 

Vcc = 5.5 V, 

Vo = 2.7 V 


-1 

-35 

-100 

-1 

-35 

-100 

lOZL 

Any Q 

Vcc = 5.5 V, 

Vo = 0.5 V 


-50 

-50 

fiA 

TDO 

Vcc = 5.5 V, 

Vo = 0.5 V 



-70 

-200 


-70 

-200 

I los* 

Vcc = 5.5 V, 

O 

II 

o 


-100 


-225 

-100 


-225 

mA 





Outputs high 


3.5 

7 


3.5 

7 


icc 


Vcc = 5.5 V, 

Outputs open 

Outputs low 


35 

52 


35 

52 

mA 





Outputs disabled 


1.5 

3.5 


1.5 

3.5 


Ci 

< 

8 

II 

oi 

< 

V| = 2.5 V or 0.5 V 

10 

10 

PF 

Ci I OE 

Vcc = 5V. 

V| = 0.5 V 


8 

8 

PF 

Co 

Vcc = 5V, 

Vo = 2.5 V or 0.5 V 

14 

14 

pF 


t All typical values are at Vcc = 5 V, Ta = 25“C. 

^ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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timing requirements 



Vcc = 5 V, 

Ta = 25»C 

Vcc = 4-5 V to 5.5 V, 

Ta = MIN to MAXt 

UNIT 

'BCT8373 

'54BCT8373 

'74BCT8373 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fclock Clock frequency 

TCK 

0 20 

0 20 

o 

CM 

o 

MHz 

tw Pulse duration 

TCK high or low 

25 

25 

25 

ns 

TMS reset high 

50 

50 

50 

tsu Setup time 

TMS before TCK t 

15 

15 ,v. 

15 

ns 

TDI before TCK t 

6 

6 

6 

Any D before TCK t 

6 

6 

6 

OE before TCK t 

6 

6 

6 

th Hold time 

TMS after TCK T 

0 

0 

0 

ns 

TDI after TCK T 

4.5 

43 

4.5 

Any D after TCK T 

4.5 

45 

4.5 

Rafter TCK t 

4.5 

4.5 

4.5 

tpu 

Wait time, power up to TCK t 

100 

100 

100 

ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Z© = 50 ft, tr ^ 2.5 ns, tf ^ 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 10. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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23 

Did 

3 

22 

I|2D 

4 

21 

I|3D 

5 

20 

Il4D 

6 

19 

USD 

7 

18 

3Vcc 

8 

17 

USD 

9 

16 

17D 

10 

15 

USD 

11 

14 

Utdi 

12 

13 

Dtck 


SN54BCT8374 ... FK PACKAGE 
(TOP VIEW) 


Q Q Q O O Q Q 
rO m Z > CD hs 


• Members of Texas Instruments SCOPE™ sn54BCT8374 ... jt package 

Family of Testability Products sn74BCT8374 ... dw or nt package 

(TOP VIEW) 

• Octai Test Integrated Circuits _ 

CLK E 1 3 OE 

e Compatible With the IEEE Standard 1149.1 10 f 2 23 "11D 

(JTAG) Serial Test Bus 20^ 22 D 2 D 

e Functionally Equivalent to SN54/74F374 and 3Q E 4 2 O 3D 

SN54/74BCT374 in the Normal Function 4Q E 5 20 ] 4D 

Mode GNDE^ 19]5D 

e Test Operation Synchronous to Test Access 5Q E 7 is D Vqq 

Port (TAP) 60 C 8 17:6D 

7QE9 16ll7D 

e Impiement Optionai “Test Reset” Signal on 8Q E 10 is H 8D 

TAP by Recognizing a Double-High on TMS jpq j- ^ ^ 14 ] tdi 

***" TMS 312 ISQ TCK 

e SCOPE™ instruction Set 

- Conform to the IEEE 1149.1 Boundary sn 54 BCT 8374 ... fk package 

Scan ^jQP 

- Provide Data Compression of inputs 

- Provide Pseudo-Random Pattern q (d q o 8 q q 

Generation From Outputs / .uauinuau — 

- Sampie input/Toggle Output Mode ^ s 2 1 28 27 26 

-Output to High-impedance State Mode 2D ]5 25[ sd 

e Fabricated Using Tl State-of-the-Art BiCMOS ^ nt 

Technology 

• Package Options include Plastic “Small CLK Ds 2 i[ tms 

Outline” Packages, Ceramic Chip Carriers, 1 Q ]io 20 [ tdo 

and Standard Plastic and Ceramic 300-mii 2Q ]ii i9[ 8Q 

DIPS 12131415161718 

r-ir-i rn m f-ii-ii-i_ 

OOQUOOO 

description ro Tf z z m to ^ 

The SN64BCT8374 and SN74BCT8374 are 

members of Texas Instruments SCOPE™ nc-No internal connection 

testability 1C family. This family of components 

blends test circuitry with standard logic 

functions to facilitate testing of complex circuit 

board assemblies. Scan access to the test 

circuitry is accomplished via the 4-wire test 

access port (TAP) interface. 

In the normal mode these devices are functionally equivalent to the SN54/74F374 and SN54/74BCT374 
octal D-type flip-flops. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. 
Activating the TAP in the normal mode does not affect the functional operation of the SCOPE™ octal flip- 
flops. 

In the test mode the normal operation of the SCOPE™ octal flip-flop Is inhibited and the test circuitry is 
enabled to observe and control the device’s I/O boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described In the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TDO (test data out), TMS 


2D 

]5 

25C 

8D 

ID 

]6 

24 C 

TDI 

OE 

]7 

23C 

TCK 

NC 

]8 

22 [ 

NC 

CLK 

D9 

21[ 

TMS 

IQ 

]io 

20 [ 

TDO 

2Q 

]11 

19C 

8Q 


12 13 14 15 16 17 18 
r-ir-ii-i r-1 f-ii-ii-i 

OOQUOOO 
K) Z Z 10 to N 
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NC—No internal connection 
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description (continued) 

(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such as parallel signature analysis on data inputs and pseudo-random pattern generation from data 
outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54BCT8374 is characterized for operation over the full military temperature range of -55°C to 
125“C. The SN74BCT8374 is characterized for operation from 0°C to 70“C. 


FUNCTION TABLE 
(Normal Mode) (Each Flip-Flop) 


I INPUTS I 

OUTPUT 

Q 


CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

2 


iogic symbolt 


xni 

14 

1 Ul 

TMS 

12 

TCK 

13 

ntr 

IS 

UL 

1 

CLK 


1 n 

23 

1 u 

or\ 

22 


21 

OU 

A n 

20 

4U 

19 

o u 

6D 

17 


16 

8D 

15 


$ 

SCAN 

'BCT8374 


TDI 

TMS 


EN 

^C1 


IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

70 

80 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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FIGURE 1. TAP STATE DIAGRAM 


State diagram description 

The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 

There are two main paths through the state diagram, ope to manipulate a data register and one to 
manipulate the Instruction register. It is necessary to finish manipulating one register before accessing 
another. 
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State diagram description (continued) 

Test’Logic-Reset 

In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles If TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/ldle 

The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/ldle state. 

Select-DR-Scan, Select-!R-Scan 

No specific function is performed in these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 

The selected data register is placed in the scan path. Depending on the current instruction, data may or 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TDO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TDO 
will enable to the level present when It was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation, TDO will enable to a low level. 

Shift-DR 

While in this state, data is serially shifted through the selected data register from TDI to TDO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to ShIft-DR or from Exit2-DR to 
Shift-DR). 

Exitl-DR, Exit2-DR 

These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exlt1-DR. 

Pause-DR 

The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 

If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TDO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 

Capture-IR 

The Instruction register Is preloaded with a 10000001 pattern and placed In the scan path. On the falling 
edge of TCK in Capture-IR, TDO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TDO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TDO will enable to a low level. 

Shift-IR 

While in this state, data is serially shifted through the Instruction register from TDI to TDO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle In which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
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State diagram description (continued) 

Exitl-IR, Exit2-IR 

These are temporary states used to end the shifting process. It is possible to return to the ShIft-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-IR. 

Pause-iR 

The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 

The latches shadowing the instruction register are updated with the new instruction. TDO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram Illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Data is captured on the rising edge of TCK. Outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8374 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 

The instruction register (IR) Is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded In the data register during the Capture- 
DR state. Table 1 lists the instructions supported by the 'BCT8374. Any SCOPE™ instructions not 
supported default to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted In, this 
value is shifted out via TDO and can be inspected as verification that the IR is In the scan path. 

The instruction register order of scan is shown in Figure 2. 


E 

1 

1 

< 


1 

1 

3 


( ^ 



FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 
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data register descriptions 
boundary scan register 

The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device, 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 

The boundary scan register order of scan is shown in Figure 3. 

[l7|l6|l5[l4|l3|l2|ll|loj 9 I 8 [ 7 I 6 I 5 I 4 I 3 I 2 I 1 |T] 



FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN 


boundary control register 

The boundary control register (BCR) contains two bits and is used to implement additional test operations 
not included in the SCOPE™ instruction set, including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 

The boundary control register order of scan is shown in Figure 4. 


BIT 


BIT 

1 

-^ 

0 

(MSB) 


(LSB) 


FIGURE 4. BOUNDARY CONTROL REGISTER ORDER OF SCAN 


bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 

The bypass register order of scan is shown in Figure 5. 



FIGURE 5. BYPASS REGISTER ORDER OF SCAN 
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TABLE 1. INSTRUCTION REGISTER OPCODES 


BINARY CODEtt 

BIT 7 -> BIT 0 

MSB LSB 

SCOPE OPCODE 

DESCRIPTION 

SELECTED 

DATA REGISTER 

MODE 

xooooooo 

EXTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000001 

BYPASS§ 

Bypass Scan 

Bypass 

Normal 

X0000010 

SAMPLE 

Sample Boundary 

Boundary Scan 

Normal 

X0000011 

INTEST 

Boundary Scan 

Boundary Scan 

Test 

X0000100 

BYPASS« 

Bypass Scan 

Bypass 

Normal 

X0000101 

BYPASS? 

Bypass Scan 

Bypass 

Normal 

X0000110 

TRIBYP 

Control Boundary to High-Impedance 

Bypass 

Modified Test 

X0000111 

SETBYP 

Control Boundary to 1 /O 

Bypass 

Test 

X0001000 

BYPASS? 

Bypass Scan 

Bypass 

Normal 

X0001001 

RUNT 

Boundary Run Test 

Bypass 

Test 

X0001010 

READBN 

Boundary Read 

Boundary Scan 

Normal 

X0001011 

READBT 

Boundary Read 

Boundary Scan 

Test 

X0001100 

CELLTST 

Boundary Self-test 

Boundary Scan 

Normal 

X0001101 

TOPHIP 

Boundary Toggle Outputs 

Bypass 

Test 

X0001110 

SCANCN 

Boundary Control Register Scan 

Boundary Control 

Normal 

X0001111 

SCANCT 

Boundary Control Register Scan 

Boundary Control 

Test 

ALL OTHER 

BYPASS 

Bypass Scan 

Bypass 

Normal 


t The SCOPE instruction set specifies even parity in the eight-bit instruction. This feature is not implemented in the ’BCT8374. 
+ X = Don’t care. 

§ A SCOPE opcode exists but is not supported in the ’BCT8374. 


instruction register opcode descriptions 

The ’BCT8374 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 

This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 

Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register Is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 

Conforms to the IEEE Standard 1149.1 SAMPLE instruction. Data appearing at the device inputs and 
outputs is sampled without affecting normal device operation. The boundary scan register is selected in 
the scan path. 

control boundary to high-impedance 

The device outputs are placed in the high-impedance state. The bypass register is selected in the scan 
path. Device inputs remain operational, and the Internal logic function will be performed. 

control boundary to 1/0 

The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-255 






SN54BCT8374, SN74BCT8374 

SCAN TEST DEVICES WITH OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


D3641, JUNE 1990—TI0223 


instruction register opcode descriptions (continued) 
boundary run test 

A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register, and the TAP placed in the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are: 

- parallel signature analysis (PSA) 

Data appearing on the functional data Inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows the 
algorithm through which the signature is generated. 

-pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated at the functional outputs. An initial seed value should be scanned 
into the boundary scan register prior to performing this operation. Figure 7 shows the algorithm through 
which the patterns are generated. Note that a seed value of all zeroes will not produce additional 
patterns. 

-simultaneous PSA and PRPG 

Both PSA and PRPG operations are performed as shown in Figure 8. 

- sample inputs/toggle outputs 

Data appearing at the functional inputs is sampled on each TCK rising edge, and the functional outputs 
are toggled on each TCK falling edge. 

boundary read 

The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This Instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 

The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 

The boundary scan register is selected In the scan path. This operation tests the logic In the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register, executing CELLTST, and Inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 

Functional outputs are toggled on each TCK falling edge. Data appearing on the device’s functional inputs 
Is not captured. 

tap bits for PSA and PRPG 

The BCR opcodes are shown in Table 2. The use of these tap bits and the algorithms used for 8- and 16- 
bit PSA and PRPG operations are shown in Figures 6 through 8. The two control inputs, CLK and OE, are 
ignored during these operations. 


TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 


BINARY CODE 

BIT 1 BIT 0 

MSB ^ LSB 

DESCRIPTION 

00 

Sample inputs/toggle outputs 

01 

PRPG/16-bit mode 

10 

PSA/16-bit mode 

11 

Simultaneous PRPG and PSA/8-bit mode 
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FIGURE 6. 16-BIT PSA CONFIGURATION 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 


CLK OE ID 2D 3D 4D 5D 6D 7D 8D 

-iti 


10 20 30 40 50 60 70 8Q 

FIGURE 7. 16-BIT PRPG CONFIGURATION 

A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 

CLK OE ID 2D 3D 4D 5D 6D 7D 8D 



10 20 30 40 50 60 70 80 

FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 

Simultaneously, an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation 
proceeds from the 8 data outputs. 
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timing description 

All test operations of the ’BCT8374 are synchronous to TCK. Data on the TDI, TMS, and functional Inputs 
Is captured on the rising edge of TCK. Data appears on the TDO and functional output pins on the falling 
edge of TCK. 

The ’BCT8374 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins In the Test-Logic-Reset state and Is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TDI to TDO, and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 

TABLE 3. EXPLANATION OF TIMING EXAMPLE 


TCK CYCLE(S) 

TAP STATE 

AFTER TCK 

DESCRIPTION/COMMENT 

1 

Test-Logic-Reset 

Recycle on reset state. 

2 

Run-Test/Idle 

Begin advancing towards desired state. 

3 

Select-DR-Scan 


4 

Select-1 R-Scan 


5 

Capture-IR 

IR loads with 10000001; TDO becomes active after falling edge of TCK. 

6 

Shift-IR 

Ready to shift in instruction; TDI must be active before next clock. 

7-13 

Shift-IR 

A BYPASS instruction (11111111) is serially loaded into the IR. 

14 

Exitl-IR 

Note that TMS goes high prior to TCK #14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to ExItl-IR. 

15 

Update-IR 

The IR is updated with the new instruction. TDO goes inactive (high-impedance) on the falling edge of 
TCK #15. 

16 

Select-DR-Scan 


17 

Capture-DR 

The bypass register loads with a logic 0; TDO becomes active. 

18 

Shift-DR 

The bypass register is now in the scan path. Data will shift from TDI to TDO. 

19-20 

Shift-DR 

The binary value ’101 ’ is shifted from TDI to TDO through the bypass register. Note that the last value 
shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

21 

Exitl-DR 


22 

Update-DR 


23 

Select-DR-Scan 


24 

Select-1 R-Scan 


25 

Test-Logic-Reset 

Test operation completed. 
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Test-Logic-Reset 


Select-IR-Scan 


Select-DR-Scan 


Update-DR 


Exit 1-DR 


Shift-DR 


Capture-DR 


Select-DR-Scan 


Up date-IR 
Exitl-IR 


Shift-IR 


Capture-IR 


Select-IR-Scan 


Select-DR-Scan 


Run-Test/ldle 


Test-Logic-Reset 




FIGURE 9. TIMING EXAMPLE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V|. -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vcc 

Current into any output in the low state: SN54BCT8374 (TDO). 40 mA 

SN54BCT8374 (Any Q). 96 mA 

SN74BCT8374 (TDO). 48 mA 

SN74BCT8374 (Any Q). 128 mA 

Operating free-air temperature range: SN54BCT8374 . -55®C to 125®C 

SN74BCT8374 .. O^’C to 70®C 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 



SN54BCT8374 

SN74BCT8374 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|hh Double high-level input voltage | TMS 

10 12 

10 12 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

i|K input clamp current 

-18 

-18 

mA 

lOH High-level output current 

TDO 

-3 

-3 

mA 

Any Q 

-12 

-15 

lOL Low-level output current 

TDO 

20 

24 

mA 

Any Y 

48 

64 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of deveiopment Characteristic data 
and other specifications are dMign goais. Texas instruments 
reserves the right to change or discontinue these products 
without notice. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54BCT8374 

SN74BCT8374 

UNIT 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

V|K 

Vcc = 4.5 V, 

Ij = -18 mA 


-1.2 

-1.2 

V 



Vcc = 4.75 V 

lOH = -3 mA 

2.7 

3.4 


2.7 

3.4 




Any Q 



lOH = -3 mA 

2.4 

3.4 


2.4 

3.4 



VOH 

Vcc = 4.5 V 


lOH = -12 mA 

2 

3.2 


_ 

V 




lOH = -15 mA 


2 

3.1 



TOO 

Vcc = 4.5 V 

lOH = -1 mA 

2.5 

3.4 


2.5 

3.4 




lOH = -3 mA 

2.4 

3.3 


2.4 

3.3 




Any Q 

Vcc = 4.5 V 

Iql = 48 mA 


0.38 

0.55 



VOL 

lOL = 64 mA 



0.42 

0.55 

V 

TOO 

Vcc = 4.5 V 

lOL = 20 mA 


0.3 

0.5 

. 


lOL = 24 mA 

i v-' 


0.35 

0.5 


|| 

Vcc = 5.5 V, 

V| = 5.5 V 


0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, 

V| = 2.7 V 




-100 

-1 


-100 

ju,A 

ihHH 

TMS 

Vcc = 5.5 V, 

V| = 10 V 


1 

1 

mA 

'IL 

Vcc = 5.5 V, 

V| = 0.5 V 


-200 

-200 

ju,A 

lOZH 

Any Q 

Vcc = 5.5 V, 

Vo = 2.7 V 


50 

50 

juA 

TOO 

Vcc = 5.5 V, 

Vo = 2.7 V 


-1 


-100 



-100 

lOZL 

AnyQ 

Vcc = 5.5 V, 

Vo = 0.5 V 


-50 

-50 

fiA 

TOO 

Vcc = 5.5 V, 

Vo = 0.5 V 


-200 

-200 

I 'OS* 

Vcc = 5.5 V, 

Vo = 0 


-100 


-225 

-100 


-225 

mA 





Outputs high 


3.5 

7 


3.5 

7 


ICC 


Vcc = 5.5 V, 

Outputs open 

Outputs low 


35 

52 


35 

52 

mA 





Outputs disabled 


1.5 

3 


1.5 

3 


Q 

VCC = 5V, 

V| = 2.5 V or 0.5 V 

10 

10 

PF 

Co 

VCC = 5V, 

Vo = 2.5 V or 0.5 V 

14 

14 

PF 


t All typical values are at Vcc = 5 V, Ta = 25'’C. 

^ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of deveiopment. Characteristic data 
and other specifications are design goais. Texas instruments 
reserves the right to change or discontinue these products 
without notice. 
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timing requirements 



Vcc = 5 V, 

Ta = 25‘»C 

Vcc = 4.5 V to 5.5 V, 

Ta = MIN to MAXt 

UNIT 

'BCT8374 

'54BCT8374 

74BCT8374 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fclock Clock frequency 

TCK 

0 20 

o 

CM 

O 

o 

CVI 

o 

MHz 

CLK 

0 70 

O 

r^ 

o 

o 

1^ 

o 

tw F*ulse duration 

TCK high or low 

25 

25 

25 

ns 

CLK high or low 

5 

5 

5 

TMS reset high 

50 

50 

50 

tsu Setup time 

Data before CLK t 

3 

3 

3 

ns 

TMS before TCK t 

12 

12 

12 

TDI before TCK t 

6 

6 

6 

Any D before TCK f 

6 

6 

6 

OE before TCK t 

6 

6 

6 

th Hold time 

Data after CLK i 

2 

9 

2 

ns 

TMS after TCK T 

0 

0 

0 

TDI after TCK T 

4.5 

4.5 

4.5 

Any D after TCK '[ 

4.5 

4.5 

4.5 

OE after TCK t 

4.5 

4.5 

4.5 

tpu 

Wait time, power up to TCK t 

100 

100 

100 

ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


PRODUCT PREVIEW information concerns products in the 
formative or design phase of development. Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


TI0223—D3641, JUNE 1990 


switching characteristics (see Figure 10) 





Vcc = 5V, 

Vcc 

= 4.5 V to 5.5 V, 





Cl 

= 50 pF, 


Cl = 

50 pF, 




FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 

= 500 il, 


R1 = 

500 Cl, 



PARAMETER 

R2 

ta 

= 500 

= 25“C 

Ta 

R2 = 500 n, 

= MIN to MAXt 






’BCT8374 

’54BCT8374 

74BCT8374 





MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 


fmax 

TCK 


20 

20 

20 


tPLH 

CLK 

Any Q 

3 

7.1 10 

3 

12.5 

3 

11.5 


tPHL 

3 

7.4 10.5 

3 

12.5 

3 

12 


tPLH 

TCKi 

Any Q 

3.9 

10.9 15.7 

3.9 

21.5 

3.9 

19.8 


tPHL 

3.9 

10.8 15.3 

3.9 

21.5 

3.9 

19.5 

tPLH 

TCKi 

TOO 

3.2 

8.5 12.3 

3.2 

16.8 

3.2 

15.4 


tPHL 

3.2 

8.3 12 

3.2 

16.3 

3.2 

15 

tPLH 

TCKt 

Any Q 

6.2 

13.9 21 

6.2 


6.2 

25 


tPHL 

6.6 

15 22 

6.6 

29.6 

6.6 

26 

tPZH 

OE 

Any Q 

2.4 

6.5 9^ 

2.4 

' 11 

2.4 

10.6 


tPZL 

3 

7.8 10.9 

3 

12.9 

3 

12 

tPHZ 

OE 

Any Q 

2.5 

7.1 9.5 

2.5 

10.9 

2.5 

10 


tPLZ 

2.4 

6.4 9 

2.4 

10.5 

2.4 

^223 

tPZH 

TCKi 

Q 

4.7 

11.7 16.7 

4,7 

23.1 

4.7 

jSRI 


tpZL 

5.5 

13.6 19.7 

5.5 

24.4 

5.5 

22.9 

tPHZ 

TCKi 

Any Q 

3.4 

9 13.2 

3.4 

18.7 

3.4 

17.3 


tPLZ 

3.6 

10 14.6 

3.6 

19.5 

3.6 


tpZH 

TCKi 

TDO 

2.4 

6.2 9 

2.4 

11.3 

2.4 

10.8 

ns 

tPZL 

3.2 

7.6 10.6 

3.2 

13.2 

3.2 

12.6 

tPHZ 

TCKi 

TOO 

2.6 

7.1 10.2 

2.6 

13 

2.6 

12.8 

ns 

tPLZ 

2.2 

5.9 8.7 

2.2 

12.7 

2.2 

11.6 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


PRODUCT PREVIEW Information concerns products in the 
formative or design phase of development Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
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SN54BCT8374, SN74BCT8374 

SCAN TEST DEVICES WITH OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


D3641, JUNE 1990—TI0223 


PARAMETER MEASUREMENT INFORMATION 


SWITCH POSITION TABLE 


FROM OUTPUT 
UNDER TEST 

(See Note A) 



TEST 

S1 

tPLH 

Open 

tPHL 

Open 

tPZH 

Open 

tPZL 

Closed 

tPHZ 

Open 

tPLZ 

Closed 


LOAD CIRCUIT 


TIMING 
INPUT 
(See Note B) 


HIGH-LEVEL 

PULSE 


1.5 V 1.5 V 


LOW-LEVEL 

PULSE 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


IN-PHASE 

OUTPUT 


OUT-OF-PHASE 

OUTPUT 


- 0 V 

- Vhl 
-Vqh 

- 1.5 V 

V-^'OL 

- 'PLH 

r~ ^oH 

- 1.5 V 

----VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


OUTPUT 

CONTROL 

WAVEFORM 1 
(See Note C) 
tp 

WAVEFORM 2 
(See Note C) 


H- 3.5 V 

T-J - X 

I T- 0.3 V 

I^i 

—VoH 

= 0 V 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance, 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Z© = 50 fl, tr ^ 2.5 ns, tf 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 10. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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I • State-of-the-Art BiCMOS Design 
I Significantly Reduces Iccz 

I • High-Impedance State During Power-Up and 
I Power-Down 

' • 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
DIPS 

description 

These bus buffers feature independent line 
drivers with three-state outputs. Each output is 
disabled when the associated G is high. 

The SN64BCT125 is characterized for 
operation from -40®C to 85“C and O^C to 
TO'C. 


SN64BCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

TI0280—D3595, JULY 1990 


D or N PACKAGE 
(TOP VIEW) 



logic symbolt 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

G A 

Y 

L H 

H 

L L 

L 

H X 

Z 

H = high level, 

L = low level, 


X = irrelevant 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


12-3 





SN64BCT125 

QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

D3595, JULY 1990—TI0280 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vcc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. - 40^0 to 85®C 

Storage temperature range. - 65®C to 150*0 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN64BCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

TI0280—D3595, JULY 1990 


recommended operating conditions 


I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

l|K 

Input clamp current 

-18 

mA 

lOH 

High-level output current 

-15 

mA 

•OL 

Low-level output current 

64 

mA 

Ta 

Operating free-air temperature 

-40 

85 

“C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

lOH = -3 mA 

2.4 3.3 

V 

lOH = -15 mA 

2 3.1 

VOL 

Vcc = 4.5V 

•oh = 54 mA 

0.42 0.55 

V 

lOZH 

Vcc = 0 Vto 5.5 V, Vo = 2.7 V 

50 

mA 

lOZL 

Vcc = 0 V to 5.5 V, Vo = 0.5 V 

-50 

|LtA 

lOZ 

Gat 0.8 V, 

Vo = 2.7 V or 0.5 V 

Vcc = 0 to 1.3 V (power up) 

±50 

jaA 

Vcc - 1.3 V to 0 (power down) 

±50 

l| 

VcC = 0,Vi = 7V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

25 

fxA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-20 

mA 

•os* 

Vcc = 5.5 V, Vo = 0 

-100 -225 

mA 

•CCL 

Vcc = 5.5 V 

46 49 

mA 

•CCH 

Vcc = 5.5 V 

19 3in 

mA 

•ccz 

Vcc = 5.5 V 

6 12 

mA 

Ci 

Vcc = 5V,V| = 2.5Vor0.5V 

4 

PF 

Co 

Vcc = 5 V, Vo = 2.5 V or 0.5 V 

9 

PF 


t All typical values are at Vcc = 5 V, Ta = 25'’C. 

^ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft 

UNIT 

Ta = 25"C 

Ta = - 40“C to 85X 

Ta = 0“C to 70“C 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

1.6 3.5 5.2 

1.6 6 

1.6 5.7 

ns 

tPHL 

2.7 5 6.9 

2.7 8 

2.7 7.7 

tPZH 

G 

Y 

3.4 6.7 9 

3.4 11.1 

3.4 10.3 

ns 

tPZL 

5 8.2 10.4 

5 12.8 

_ 11.7 

tPHZ 

G 

Y 

3 5.8 7.4 

3 9.4 

3 8.9 

ns 

tPLZ 

2.8 5.5 7.3 

2.8 9.9 

2.8 8.6 


s For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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( • State-of-the-Art BiCMOS Design 
Significantiy Reduces iccz 

• High-Impedance State During Power-Up and 
Power-Down 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
DIPS 

description 

These bus buffers feature independent line 
drivers with three-state outputs. Each output is 
disabled when the associated G is high. 

The SN64BCT126 is characterized for 
operation from -40°C to 85°C and O^C to 
70°C. 


SN64BCT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS051—TI0299—D3622, JULY 1990—REVISED OCTOBER 1990 


D or N PACKAGE 
(TOP VIEW) 



logic symbolt 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

G A 

Y 

H H 

H 

H L 

L 

L X 

Z 

H = high level, 

L = low level, 

X = irrelevant 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily Include testing of all parameters. 


■, Copyright © 1990, Texas Instruments Incorporated 
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SN64BCT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS051—TI0299—D3622, JULY 1990—REVISED OCTOBER 1990 


logic diagram (positive logic) 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vqc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. -40®C to 85°C 

Storage temperature range. - 65“C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative voltage rating may be exceeded if the Input clamp current rating is observed. 
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SN64BCT126 

QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

D3622, JULY 1990—REVISED OCTOBER 1990—TI0299—SCBS051 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

in 

in 

5.5 

V 

V|H 

High-level input voitage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

•IK 

Input clamp current 

-18 

mA 

lOH 

High-level output current 

-15 

mA 

lOL 

Low-level output current 

64 

mA 

ta 

Operating free-air temperature 

-40 

85 

*C 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

lOH = -3 mA 

2.4 3.3 

V 

lOH = -15 mA 

2 3.1 

VOL 

Vcc = 4.5V 

•oh = 64 mA 

0.42 0.55 

V 

lOZH 

Vcc = 0Vto5.5V,Vo = 2.7 V 

50 

mA 

lOZL 

Vcc = 0 Vto 5.5 V, Vo = 0.5 V 

-50 

ju,A 

lOZ 

Gat 0.8 V, 

Vo = 2.7 V or 0.5 V 

Vcc = 0 to 1.3 V (power up) 

±50 

ju-A 

Vcc == 1.3 V to 0 (power down) 

±50 

l| 

Vcc = 0,V| = 7V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| - 2.7 V 

25 

fiA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-20 

mA 

lOS* 

Vcc = 5.5 V, Vo = 0 

-100 -225 

mA 

ICCL 

Vcc = 5.5 V 

35 51 

mA 

ICCH 

Vcc = 5.5 V 

CO 

CO 

mA 

iccz 

Vcc = 5.5 V 

5 8 

mA 

Ci 

Vcc = 5V,V| = 2.5Vor0.5V 

4 

PF 

Co 

Vcc = 5V,Vo = 2.5Vor0.5V 

9 

PF 


t All typical values are at Vcc = 5 V, Ta = 25“C. 

* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft 

UNIT 

Ta = 25*C 

Ta = - 40“C to 85“C 

Ta = o^c to zox 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

1.5 3.6 4.9 

1.5 5.6 

1.5 5.4 

ns 

tPHL 

2.7 5.3 6.9 

2.7 7.7 

2.7 7.4 

tPZH 

G 

Y 

2.6 4.8 6.4 

CM 

1 ^ 

CO 

CM 

2.6 10.7 

ns 

tPZL 

3.7 6.4 8.3 

3.7 10.5 

3.7 10 

tPHZ 

G 

Y 

3.2 6.6 8.2 

3.2 9.6 

3.2 9.1 

ns 

tPLZ 

3.4 6.5 8 

3.4 12.3 

3.4 10.7 


^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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State-oMhe-Art BiCMOS Design 
Substantialiy Reduces Standby Current 

High-Impedance State During Power Up and 
Power Down 

ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 


• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include “Small Outline” 
Packages, and Standard Plastic 300-mil DIPs 


description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT241 and 'BCT244, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. 

The SN64BCT240 is characterized for 
operation from -40®C to 85®C and O^C to 
70“C. 


FUNCTION TABLE 
(each buffer) 


INPUTS I 

OUTPUT 

Y 

G 

A 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


SN64BCT240 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS049—TI0206-D3499, MAY 1990 


DW OR N PACKAGE 
(TOP VIEW) 

1G[ 

1 

20 

] Vcc 

1A1 [ 

2 

19 

]2Q 

2Y4[ 

3 

18 

] 1Y1 

1A2[ 

4 

17 

\2M 

2Y3[ 

5 

16 

]1Y2 

1A3[ 

6 

15 

]2A3 

2Y2[ 

7 

14 

]1Y3 

1A4[ 

8 

13 

]2A2 

2Y1 [ 

9 

12 

] 1Y4 

gnd[ 

10 

11 

i2A1 


logic symbott 


1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms 
of Texas instruments standard warranty. Production processing 
does not necessarily Include testing of all parameters. 


Copyright © 1990, Texas Instruments Incorporated 
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SN64BCT240 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D3499, MAY 1990—TI0206—SCBS049 


logic diagram (positive logic) 

1G 

1A1 

1A2 

1A3 

1A4 



1Y1 

1Y2 

1Y3 

1Y4 



2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vqc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. - 40®C to 85‘’C 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative voltage rating may be exceeded if the input clamp current rating is observed. 


recommended operating conditions 


: —._ ___— 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

l|K 

Input clamp current 

-18 

mA 

lOH 

High-level output current 

-15 

mA 

lOL 

Low-level output current 

64 

mA 

ta 

Operating free-air temperature 

-40 

85 

“C 
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SN64BCT240 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS049—TI0206—D3499, MAY 1990 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V. l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

lOH = -3 mA 

2.4 3.3 

V 

lOH = -15 mA 

2 3.1 

Vcc = 4.75 V 

lOH = -3 mA 

2.7 

VOL 

Vcc = 4.5 V 

•oh = 64 mA 

0.42 0.55 

V 

lOZH 

Vcc = 0 V to 5.5 V, Vo = 2.7 V 

50 

fiA 

lOZL 

Vcc = 0 V to 5.5 V, Vo = 0.5 V 

-50 

fxA 

lOZ 

Gat 0.8 V, Vo = 2.7 V or 0.5 V 

Vcc = OV to 2.3 V (power up) 

±50 

fx.A 

Vcc = 1.8 V to 0 V (power down) 

±50 

fiA 

l| 

Vcc = 0 V to 5.5 V, V| = 5.5 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

jliA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-1 

mA 

lOS* 

Vcc = 5.5 V, Vo = OV 

-100 -225 

JU.A 

ICCL 

Vcc = 5.5 V 

19 31 

mA 

ICCH 

Vcc = 5.5 V 

46 71 

mA 

iccz 

Vcc = 5.5 V 

6 9 

mA 

Ci 

Vcc = 5.5 V, V| = 2.5 V or 0.5 V 

6 

PF 

Co 

Vcc = 5.5 V, Vo = 2.5 V or 0.5 V 

11 

PF 


t All typical values are at Vcc = 5 V, Ta = 25X. 

^ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Ri = soon, 

R2 = 500 n 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RI = 500 n, 

R2 = 500 n 

UNIT 

Ta = 25‘*c 

Ta = -40“Cto85»C 

Ta = 0“C to 70'»C 

MIN MAX 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

0.5 4.8 

0.5 6.4 

0.5 5.6 

ns 

tpHL 

0.4 3.5 

0.4 4.5 

0.4 4 

tpZH 

G 

Y 

1 7.9 

1 9.2 

1 8.8 

ns 

tpZL 

1 9.4 

1 10.8 

1 10.5 

tPHZ 

G 

Y 

1 6.8 

1 8.5 

1 8.1 

ns 

tPLZ 

1 8.1 

1 10.6 

1 9.5 
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I • State-oMhe-Art BiCMOS Design 

I Substantiaiiy Reduces Standby Current 

I • High-impedance State During Power Up and 

I Power Down 

' • ESD Protection Exceeds 2000 V per 
MiL-STD-883C, Method 3015 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options inciude “Smaii Outiine” 
Packages and Standard Piastic 300-mii DiPs 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the ’BCT240 and ’BCT244, these devices 
provide the choice of selected combinations of 
inverting and noninverting outputs, symmetrical 
G (active-low outpu^enable) inputs, and 
complementary G and G inputs. 

The SN64BCT241 is characterized for 
operation from -40®C to and 0®C to 
70“C. 


FUNCTION TABLES 


INPUTS 

OUTPUT 

1G 

1A 

1Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


INPUTS 

OUTPUT 

2G 

2A 

2Y 

H 

H 

H 

H 

L 

L 

L 

X 

Z 


SN64BCT241 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS046—TI0207—D3428, FEBRUARY 1990 


DW OR N PACKAGE 
(TOP VIEW) 



logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 

, Texas "V 
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SN64BCT241 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS046—TI0207—D3428, FEBRUARY 1990 


logic diagram (positive iogic) 



1Y1 


1Y2 


1Y3 


1Y4 


“-M> 

2A1 - 


2A3 — 

2A4 -JL 



2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc. -0.5 V to 7 V 

Input voltage range. -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vqc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. - 40®C to 85®C 

Storage temperature range. - 65‘’C to 150®C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 


1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

l|K 

Input clamp current 

-18 

mA 

lOH 

High-level output current 

-15 

mA 

IQL 

Low-level output current 

64 

mA 

ta 

Operating free-air temperature 

-40 

85 

“C 


, Texas ^ 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


12-13 













SN64BCT241 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D3428, FEBRUARY 1990—TI0207—SCBS046 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

•oh = ~3 TiA 

2.4 3.3 

V 

lOH = -15 mA 

2 3.1 

Vcc = 4.75 V 

lOH = -3 mA 

2.7 

VOL 

Vcc = 4.5 V 

•oh = 54 mA 

0.42 0.55 

V 

lOZH 

Vcc = 0Vto5.5V, Vo = 2.7 V 

50 

mA 

lOZL 

Vcc = 0Vto5.5V, Vo = 0.5V 

-50 

IxA 

lOZ 

Gat 0.8 V, Vo = 2.7 V or 0.5 V 

Vcc = 0 V to 2.3 V (power up) 

±50 

ju,A 

Vcc = 1.8 V to 0 V (power down) 

±50 

l| 

Vcc = 0 V to 5.5 V, V| = 5.5 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

juiA 

l|L 

G orG 

Vcc = 5.5 V, V| = 0.5 V 

-1 

mA 

Any A 

-1.6 

mA 

lOS* 

Vcc = 5.5 V, Vo = 0 

-100 -225 

mA 

ICCL 

Vcc = 5.5 V 

CO 

CO 

CM 

mA 

ICCH 

Vcc = 5.5 V 

53 85 

mA 

•ccz 

Vcc = 5.5 V 

4 10 

mA 

Ci 

Vcc = 5V, V| = 2.5 V or 0.5 V 

6 

PF 

Co 

Vcc = 5V, V| = 2.5Vor0.5V 

11 

PF 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

t Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Figure 1) 





Vcc = 5 V, 



Vcc = 4.5 V to 5.5 V, 






Cl = 50 pF, 



cl = 

50 pF 




FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 n. 



R1 = 

500 n, 



PARAMETER 

R2 = 500 n, 
Ta = 25^0 



R2 = 500 n, 

Ta = MIN TO MAXt 


UNIT 




’BCT241 

Ta = 

- 40*0 to 85*C 

Ta = 

0“C to 70X 





MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

V 

0.5 

4.5 

0.5 

5.2 

0.5 

4.9 

ns 

tPHL 

Y 

1 

5.4 

1 

6.3 

1 

5.9 

tPZH 

G orG 

Y 

1 

7.8 

9.1 

1 

8.7 

ns 

tPZL 

1 

8.6 

1 

10 

1 

9.4 

tPHZ 

GorG 

Y 

1 

6.8 

1 

8.4 

1 

8.1 

ns 

tPLZ 

1 8.1 

1 

11 

1 

9.9 
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SN64BCT244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


I • 3-State True Outputs Drive Bus Lines or 
I Buffer Memory Address Registers 

I • High-impedance State During Power Up and 
I Power Down 

' • P-N-P inputs Reduce DC Loading 

• State-of-the-Art BiCMOS Design 
Significantiy Reduces iccz 

• Package Options Inciude Piastic “Smaii 
Outiine” Packages and Standard Piastic 
300-mil DIPS 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the ’BCT240 and ’BCT241, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G Inputs. 

The outputs are in a high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V. 

The SN64BCT244 is characterized for 
operation from - 40°C to 85®C. 


FUNCTION TABLE 


OUTPUT 

CONTROL 

DATA 

INPUT 

OUTPUT 

1G,2G 

A 

Y 

H 

X 

Z 

L 

L 

L 

L 

H 

H 


SCBS027—TI0208—D3249, FEBRUARY 1989—REVISED AUGUST 1989 


DW OR N PACKAGE 
(TOP VIEW) 


igC 

TT 

J 20 

3 Vcc 

1A1 E 

2 

19 

E 2G 

2Y4 E 

3 

18 

E 1Y1 

1 A2 E 

4 

1 7 

E 2A4 

2Y3 E 

5 

16 

E 1 Y2 

1A3 E 

6 

15 

E 2A3 

2 Y2 E 

7 

14 

E 1Y3 

1A4 E 

8 

13 

E 2 A2 

2Y1 E 

9 

12 

E 1Y4 

GND E 

10 

11 

E 2 A1 


logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


m. Copyright © 1989, Texas Instruments Incorporated 
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SN64BCT244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


D3249, FEBRUARY 1989—REVISED AUGUST 1989—TI0208—SCBS027 

logic diagram (positive iogic) 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage, Vcc. - 0.5 V to 7 V 

Input voltage. - 0.5 V to 7 V 

Voltage applied to any output in the disbied or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vcc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. - 40®C to 85®C 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN64BCT244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


SCBS027—TI0208—D3249, FEBRUARY 1989—REVISED AUGUST 1989 


recommended operating conditions 


-- 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

l|K 

Input clamp current 

-18 

mA 

'OH 

High-level output current 

-15 

mA 

lOL 

Low-level output current 

64 

mA 

Ta 

Operating free-air temperature 

-40 

85 

“C 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS | 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, 


i| = -18 mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

lOH = -3 mA 

2.4 3.3 

V 

lOH = -15 mA 

2 3.1 

VOL 

Vcc = 4.5 V 

Iql = 64 mA 

0.42 0.55 

V 

l| 

Vcc = 5.5 V, 


V| = 5.5 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, 


V| = 2.7 V 

20 

juA 

l|L 

Vcc = 5.5 V. 


V| = 0.5 V 

-1 

mA 

lOZH 

Vcc = OVto 5.5 V, 


Vo = 2.7 V 

50 

fxA 

lOZL 

Vcc = OVto 5.5 V, 


Vo = 0.5 V 

-50 

fxA 

lOZ 

G at 0.8 V. 

Vcc = 0 V to 2.3 V (power up) 

±50 

fiA 

Vo = 2.7 V or 0.5 V 

Vcc = 1.8 V to 0 V (power down) 

±50 

lOS^ 

Vcc = 5.5 V. 


Vo = 0 

-100 -225 

mA 

ICCH 



Outputs high 

o 

CO 

CVJ 

mA 

ICCL 

Vcc = 5.5 V 


Outputs low 

53 80 

mA 

•ccs 



Outputs disabled 

4 10 

mA 


t All typical values are at Vcc = 5 V, Ta = 25“C. 

* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft, 

Ta = 25“C 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft, 

Ta = MIN TO MAX§ 

UNIT 

’BCT244 

SN64BCT244 

MIN TYP MAX 

MIN MAX 

tPLH 

A 

Y 

1.2 2.5 4.4 

0.9 5.3 

ns 

tPHL 

1.7 3.2 5 

1.4 6 

tPZH 

G 

Y 

2 5.7 7.8 

2 9 

ns 

tPZL 

2 5.9 8.1 

2 9.4 

tPHZ 

G 

Y 

2 5.4 6.7 

2 8 

ns 

tPLZ 

2 6.1 7.6 

00 

a> 

CM 


5 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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SN64BCT245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


I • BiCMOS Design Substantiaily Reduces 
I Standby Current 

I • 3-State True Outputs Drive Bus Lines 
I Directiy 

' • High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Package Options Inciude Piastic “Smali 
Outiine” Packages and Standard Plastic 
300-mii DIPS 

description 

These octal bus transceivers are designed for 
asynchronous communication between data 
buses. Implementing the control function 
minimizes external timing requirements. 

The devices allow data transmission from the A 
bus to the B bus or from the B bus to the A 
bus depending upon the logic level at the 
direction control (DIR) Input. The enable input 
(^) can disable the device so that the buses 
are effectively isolated. 

The outputs are In a high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V. 

The SN64BCT245 is characterized for 
operation from -40®C to 85®C and 0®C to 
70*0. 


SCBS040—TI0209—D3250, JANUARY 1990 

DW OR N PACKAGE 
(TOP VIEW) 

DIR 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
GND 

logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



FUNCTION TABLE 


ENABLE 

75 

DIRECTION 

CONTROL 

OPERATION 


DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


PRODUCTION DATA documents contain Information current as of 
publication date. Products conform to specifications per the terms 
of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


■ Copyright © 1990, Texas Instruments Incorporated 
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SN64BCT245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


SCBS040—TI0209—D3250, JANUARY 1990 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage range (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state. -0.5 V to Vqc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range:. - 40*C to 85®C 

Storage temperature range. - 65®C to 150‘’C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply Voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

l|K Input clamp current 

-18 

mA 

•oh High-level output current 

< 

I 

< 

-3 

mA 

00 

CO 

I 

m 

-15 

mA 

lOL Low-level output current 

< 

I 

< 

24 

mA 

CO 

CD 

I 

m 

64 

mA 

Ta Operating free-air temperature 

-40 85 

“C 
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SN64BCT245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D3250. JANUARY 1990—TI0209—SCBS040 


electrical characteristics over recommended operating free-air temperature range, Vcc = 5.5 V 
(uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, i|K=-18mA 

-1.2 

V 

VOH 

Any A 


lOH = -1 niA 

2.5 3.4 

V 

Any B 

Vcc = 4.5 V 

lOH = -3 mA 

2.4 3.3 

lOH = -15 mA 

2 3.1 

VOL 

Any A 

Vcc = 4.5 V 

lOL = 24 mA 

0.35 0.5 

V 

Any B 

lOL = 54 mA 

0.42 0.55 

lOZ 

Power up 

G at 0.8 V, Vcc = 0 to 2.3 V 

Vo = 2.7 V 

70 

fiA 

Vo = 0.5 V 

-0.65 

mA 

Power down 

Gat0.8V, Vcc = 2VtoO 

Vo = 2.7 V 

70 


Vo = 0.5 V 

-0.65 

mA 

l|* 

A and B 

Vcc = 0Vto5.5V, V| = 5.5V 

1 

mA 

DIR and G 

Vcc = 0 V to 5.5 V, V| = 5.5 V 

0.1 

l|H» 

A and B 

Vcc = 5.5 V, V| = 2.7V 

70 

fiA 

DIR and G 

20 

l|L 

A and B 


V| = 0.5 V 

-0.65 

mA 

DIR and 5 

VCC V, 

-1.2 

lOS® 

Any A 

Vcc = 5.5 V, Vo = 0 

-60 -150 

mA 

Any B 

-100 -225 

ICCH 

Vcc = 5.5 V, See Note 2 

36 57 

mA 

ICCL 

Vcc = 5.5 V, See Note 2 

57 90 

iccz 

Vcc = 5.5 V 

10 15 

Cin 

G and DIR 

Vcc = 5V, V| = 2.5Vor0.5V 

7 

PF 

C|0 

AtoB 

9 

CIO 

Bto A 

12 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

+ For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 2: IcCH and IcCL ai'© measured in the A to B mode. 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft, 

Ta = 25*C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft. 

UNIT 

Ta = 40*C to 85^C 

Ta = 0*c to 70^C 

MIN MAX 

MIN MAX 

MIN MAX 

tPLH 

AorB 

Bor A 

1 6 

1 7.2 

1 7 

ns 

tPHL 

1.5 6.6 

1.5 7.6 

1.5 7 

tPZH 

G 

AorB 

1.5 9.4 

1.5 11.2 

1.5 10.9 

ns 

tPZL 

1.5 10.2 

1.5 11.8 

1.5 11.6 

tPHZ 


AorB 

CO 

CD 

ID 

1.5 9.7 

1.5 9.3 

ns 

tPLZ 

1.5 7.8 

1.5 9.6 

1.5 9.1 
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SN64BCT306 

DUAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


I • 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

I • High-impedance State During Power Up and 
I Power Down 

' • P-N-P Inputs Reduce DC Loading 

• State-of-the-Art BiCMOS Design 
Substantiaiiy Reduces Standby Current 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Package Options Inciude “Smail Outiine” 
Packages, and Standard Piastic DIPs 

description 

These dual buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The SN64BCT306 is characterized for 
operation from -40°C to 85X and O^C to 
70°C. 


FUNCTION TABLE 


OUTPUT 

ENABLE 

G 

DATA 

INPUT 

A 

OUTPUT 

Y 

H 

X 

Z 

L 

L 

L 

L 

H 

H 


SCBS048—TI0210—D3488, MARCH 1990 


D OR P PACKAGE 
(TOP VIEW) 



logic symboit 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

iogic diagram (positive iogic) 





PRODUCTION DATA documents contain information current as of 
publication date. Products conform to specifications per the terms 
of Texas instruments standard warranty. Production processing 
does not necessariiy inciude testing of aii parameters. 


■, Copyright © 1990, Texas Instruments Incorporated 
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SN64BCT306 

DUAL BUFFERS AND LINE DRIVERS WITH 3<STATE OUTPUTS 


D3488, MARCH 1990—TI0210—SCBS048 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc. — 0.5 V to 7 V 

Input voltage range. -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vcc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range.. -40®C to 85"C 

Storage temperature range. -65‘’C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions 


I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

l|K 

Input clamp current 

-18 

mA 

IQH 

High-level output current 

-15 

mA 

lOL 

Low-level output current 

64 

mA 

ta 

Operating free-air temperature 

-40 

85 

“C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN jyp* MAX 

UNIT 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

lOH = -3 mA 

00 

CO 

c\j 

V 

lOH = -15 mA 

2 3.1 

VOL 

Vcc = 4.5 V 

lOH = 64 mA 

0.42 0.55 

V 

lOZH 

Vcc = 0Vto5.5V, Vo = 2.7 V 

50 

mA 

lOZL 

Vcc = 0Vto5.5V, Vo = 0.5 V 

-50 

ju,A 

lOZ 

Gat 0.8 V, Vo = 2.7 V or 0.5 V 

Vcc = 0 V to 2.3 V (power up) 

+ 50 

jaA 

Vcc = 1.8 V to 0 V (power down) 

±50 

jaA 

l| 

Vcc = 0 V to 5.5 V, V| = 5.5 V 

0.1 

mA 

l|H 

Vcc = 5.5 V. V| = 2.7 V 

20 

fxA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-1 

mA 

lOS^ 

Vcc = 5.5 V, Vo = 0 V 

-100 -225 

mA 

ICCL 

Vcc = 5.5 V 

53 80 

mA 

ICCH 

Vcc = 5.5 V 

23 40 

mA 

iccz 

Vcc = 5.5 V 

4 10 

mA 


* All typical values are at Vcc = 5 V, Ta = 25“C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN64BCT373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


TI0290—D3251, JUNE 1990 


• 8-Latche$ in a Single Package 

• Full Parallel Access for Loading 

• State-of-the-Art BICMOS Design 
Significantly Reduces Iqc 

e 3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

e ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mll DIPS 

description 


DW OR N PACKAGE 
(TOP VIEW) 


oe: 

7T 

J 20 

JVcc 

iqC 

2 

19 

11 8Q 

idC 

3 

18 

Usd 

2DZ 

4 

17 

D7D 

20 C 

5 

16 

l7Q 

sod 

6 

15 

Ueo 

3D[I 

7 

14 

I|6D 

4D[I 

8 

13 

USD 

40 d 

9 

12 

I]50 

GND d 

10 

11 

:c 


FUNCTION TABLE 
(each latch) 


These octal latches feature 3-state outputs ~~W. enable c d“ q 

designed specifically for driving highly capaci- ~~l h h h 

tive or relatively low-impedance loads. They are l h L l , 

particularly suitable for Implementing buffer l l x Qq 

registers, I/O ports, bidirectional bus drivers, H x x z 

and working registers. -- 

The eight latches of the 'BCT373 are transparent D-type latches. While the enable (C) is high, the Q 
outputs will follow the data (D) inputs. When the enable is taken low, the Q outputs are latched at the 
levels that were set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The hIgh-Impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system without need for interface components. 

The output enable (OE) does not affect the internal operations of the latches. Old data can be retained or 
new data can be entered while the outputs are off. 

The outputs are in a high-impedance state during power up and power down when the supply voltage is 
less than approximately 3 V. 

The SN64BCT373 Is characterized for operation from -40“C to 85®C. 


PRODUCT PREVIEW documents contain information on products 
in the formative or desim phase of deveiopment Characteristic 
data and other specificanons are design go^ Texas instruments 
reserves the ri^t to change or dncMtinue these products 
without notice. 
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SN64BCT373 

OCTAL D-TYPE TRANSPARENT UTCHES WITH 3-STATE OUTPUTS 


logic symbolt 



tJhis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage, Vcc. - 0.5 V to 7 V 

Input voltage, (see Note 1) . -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 7 V 

Voltage applied to any output in the high state. - 0.5 V to Vcc 

Input clamp current. -30 mA 

Current into any output in the low state.'. 128 mA 

Operating free-air temperature range.. - 40®C to 85®C 

Storage temperature range. -65*C to 150*0 


f Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 
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PRODUCT PREVIEW 


SN64BCT373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


D3251, JUNE 1990—TI0290 


recommended operating conditions 


_ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

l|K 

Input clamp current 

-18 

V 

IQH 

High-level output current 

-15 

mA 

IQL 

Low-level output current 

64 

mA 

Ta 

Operating free-air temperature 

-40 

85 

“C 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

lOH = -3 mA 

2.4 3.3 

V 

lOH = -15 mA 

2 3.1 

VOL 

Vcc = 4.5 V 

lOL = 64 mA 

0.42 0.55 

V 

VOZH 

Vcc = 0 to 5.5 V, Vo = 2.7 V 

50 

|biA 

VOZL 

Vcc = 0 to 5.5 V, Vo = 0.5 V 

-50 

fiA 

lOZ 

OE at 0.8 V, 

Vo = 2.7 V or 0.5 V 

Vcc = 0 to 2.35 V (power up) 

±50 

fiA 

Vcc = 2 V to 0 (power down) 

±50 

l| 

Vcc = 5.5 V, V| = 5.5 V 

0.4 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

fiA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-0.6 

mA 

lOS* 

Vcc = 5.5 V, Vo = 0 

-100 -225 

mA 

ICCL 

Vcc = 5.5 V 

37 60 

mA 

ICCH 

Vcc = 5.5 V 

2 5 

mA 

iccz 

Vcc = 5.5 V 

5 8 

mA 

Ci 

Vcc = 5V, V| = 2.5Vor0.5V 

6 

PF 

Co 

Vcc = 5V, Vo = 2.5Vor0.5V 

_u_, 

PF 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

t Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 


timing requirements 




Vcc = 5V, 

Ta = 25»c 

V = 4.5 Vto 5.5 V 

— 

UNIT 



'BCT373 

Ta = - 40"C 
to 85X 

Ta = ox 

to 70X 



MIN MAX 

MIN MAX 

MIN MAX 


tsu 

Setup time, data before enable C i 

2 

2 

2 

ns 

th 

Hold time, data after enable C i 

5.5 

5.5 

5.5 

ns 

tw 

Pulse duration, enable C high 

7.5 

7.5 

7.5 

ns 
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SN64BCT373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


TI0290—D3251, JUNE 1990 
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SN64BCT374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0256—JUNE 1990 


• 8 D-Type Flip-Flops in a Single Package 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• State-of-the-Art BiCMOS Design 
Significantly Reduces Icc 

• 3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C Method 3015 


DW OR N PACKAGE 
(TOP VIEW) 



• Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mil DIPS 

description 

These octal flip-flops feature 3-state outputs 
designed specifically for driving highly 
capacitive or relatively low-impedance loads. 
They are particularly suitable for Implementing 
buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

The eight flip-flops of the ’BCT374 are edge- 
triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs are set to 
the logic levels that were set up at the D 
inputs. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

OE 

CLK 

D 

Q 

L 

t 

H 

H 

L 

T 

L 

L 

L 

L 

X 

QO 

L 

H 

X 

Qo 

L 

i 

X 

xo 

H 

X 

X 

z 


A buffered output-enable (OE) input can be used to place the eight outputs In either a normal logic state 
(high or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The high-impedance third state and increased drive provide the 
capability to drive bus lines without need for Interface or pull up components. 


The output-enable (OE) does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the hIgh-Impedance state. 


The outputs are In a hIgh-Impedance state during power up and power down when the supply voltage Is 
less than approximately 3 V. 


The SN64BCT374 is characterized for operation from - 40®C to 85®C and 0“C to 70®C. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN64BCT374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI025&-0UNE 1990 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



IQ 


2Q 


3Q 


4Q 


5Q 


6Q 


7Q 


8Q 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage, Vcc. - 0.5 V to 7 V 

Input voltage (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. -0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vqc 

Input clamp current. -30 mA 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. - 40'’C to 85®C 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input-clamp-current rating is observed. 
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PRODUCT PREVIEW 


SN64BCT374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

JUNE 1990—TI0256 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

V 

ViL Low-level input voltage 

0.8 

V 

l|K Input clamp current 

-18 

mA 

IqH High-level output current 

-15 

mA 

lOL Low-level output current 

64 

mA 

Ta Operating free-air temperature 

-40 85 



eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

•oh = -3 mA 

2.4 3.3 

V 

•oh = -15 mA 

2 3.1 

VOL 

Vcc = 4.5 V 

•OL 54 mA 

0.42 0.55 

V 

lOZH 

Vcc = 0Vto5.5V. Vo = 2.7V 

50 

^A 

lOZL 

Vcc = 0 V to 5.5 V, Vo = 0.5 V 

-50 

|u,A 

lOZ 

OE at 0.8 V, 

Vo = 2.7 V or 0.5 V 

Vcc = 0 V to 2.35 V (power up) 

±50 

fxA 

Vcc = 2 V to 0 V (power down) 

±50 

l| 

Vcc = 5.5 V, V| = 5.5 V 

0.4 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

fiA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-0.6 

mA 

lOS* 

Vcc == 5.5 V, Vo = 0V 

-100 -225 

mA 

ICCL 

Vcc = 5.5 V 

37 60 

mA 

ICCH 

Vcc = 5.5 V 

2 5 

mA 

iccz 

Vcc = 5.5 V 

5 8 

mA 

Ci 

Vcc = 5V, V| = 2.5Vor0.5V 

6 

pF 

Co 

Vcc = 5V, Vo = 2.5Vor0.5V 

10 

PF 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 


timing requirements 




Vcc = 5V, 

Ta = 25*C 

Vcc = 4.5 V to 5.5 V 




’BCT374 

Ta = “ 40*C 
to 85**C 

Ta = 0*0 
to 70*0 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 

70 

70 

70 

MHz 

tsu 

Setup time. Data before CLK t 

6.5 

6.5 

6.5 

ns 

th 

Hold time, Data before CLK t 

0 

0 

0 

ns 

tw 

Pulse duration, CLK high 

7 

8 

7 

ns 
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SN64BCT374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

TI0256-JUNE 1990 
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PRODUCT PREVIEW 


SN64BCT541 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


SCBS031—TI0211—D3254, FEBRUARY 1 


• State-of-the-Art BiCMOS Design 
Significantiy Reduces Iccz 

• 3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• P-N-P Inputs Reduce DC Loading 

• Data Flow-Through Pinout (Ail Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic “Small 
Outline” Packages and Standard Plastic 
300-mil DIPS 


DW OR N PACKAGE 
(TOP VIEW) 

G1 [] 1 U 20 ] Vcc 
A1|l2 19l|G2 

A2 [; 3 18 ] Y1 

A3 r 4 17 1 Y2 


A6 L 7 I4n Y5 
Ayr 8 ish Y6 


GND niO iin Y8 


logic symbolt 


description 

These octal buffers and line drivers are de¬ 
signed to have the performance of the popular 
SN64BCT240 series and, at the same time, 
offer a pinout with inputs and outputs on 
opposite sides of the package. This arrange¬ 
ment greatly enhances printed-circuit-board 
layout. 

The three-state control gate is a 2-input AND 
gate with active-low inputs so that if either G1 
or G2 is high, all eight outputs are in the high- 
impedance state. 

The outputs are in the high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V. 



The SN64BCT541 is characterized for oper¬ 
ation from -40°C to 85®C. 


tJhis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

G1 G2 A 

Y 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

Z 


Z = High Impedance 


PRODUCT PREVIEW documents contain information on products 
in ttie formative or design phase of deveiopment. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


jjB, Copyright © 1989, Texas Instruments Incorporated 
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SN64BCT541 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


SCBS031—TI0211—D3254, FEBRUARY 1989 

logic diagram (positive logic) 


ID __ 


13T . a 

02 ^ 

rcr 

118) 

A1 

A- 



A3 1 


... Y2 

116) 

A1 i 



A5 i 


Yd 

AS I 


Y5 

Y6 

A6 


I12) 

A7 

Afi I 

Ix^ I 

H> YO 




absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)^: 


Supply voltage, Vcc. - 0.5 V to 7 V 

Input voltage... -0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. - 0.5 V to 5.5 V 

Voltage applied to any output in the high state. - 0.5 V to Vqc 

Current into any output in the low state. 128 mA 

Operating free-air temperature range. - 40‘*C to 85‘’C 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions 
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PRODUCT PREVIEW 


SN64BCT541 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


D3254, FEBRUARY 1989—TI0211—SCBS031 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TESTCONDITIONSt 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, I|--18mA 

-1.2 

V 

VOH 

Vcc = 4.5 V 

•oh = -3 mA 

2.4 3.3 

V 

•oh = “15 mA 

2 3.1 

VOL 

Vcc = 4.5 V 

•OL = 64 mA 

0.42 0.55 

V 

•OZH 

Vcc = 0Vto5.5V, Vo = 2.7 V 

50 

flfii 

•OZL 

Vcc = 0Vto5.5V, Vo = 0.5 V 

-50 

juA 

lOZ 

5 at 0.8 V, 

Vo = 2.7 V or 0.5 V 

Vcc = 0 V to 2.35 V (power up) 

±50 

M.A 

Vcc = 2 V to 0 (power down) 

±50 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

juA 

1|L 

Vcc = 5.5 V, V| = 0.5 V 

-0.6 

mA 

•os^ 

Vcc = 5.5 V, Vo = 0 

-100 -225 

mA 

•CCL 

Vcc = 5.5 V 

47 72 

mA 

iCCH 

Vcc = 5.5 V 

27 40 

mA 

•ccz 

Vcc = 5.5 V 

5 7 ! 

mA 

Ci 

VCC = 5V, V| = 2.5Vor0.5V 

5 

PF 

^0 

Vcc = 5V, V| = 2.5 V or 0.5 V 

10 


switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = 25*c 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 ft, 

R2 = 500 ft, 

Ta = MIN to MAXt 

UNIT 

MIN TYP MAX 

MIN MAX 

tPLH 

A 

Y 

2.1 3.7 5.3 

1.7 6.3 

ns 

tpHL 

3.7 5.5 7.5 

3.2 8.7 

tPZH 

G 

Y 

5.3 7.2 9.3 

4.4 11 

ns 

tPZL 

6 8 10.4 

5.4 12.4 

tPHZ 

G 

Y 

3.5 5.6 7.6 

3 9.1 

ns 

tPLZ 

3.4 5.2 7.2 

3 9.4 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

+ All typical values are at Vcc = 5 V, TA = 25“ C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN64BCT543 

OCTAL REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

TI0224—D3526, JUNE 1990 


• State-of-the-Art BiCMOS Design 
Significantiy Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

' • ESD Protection Exceeds 2000 V per 
MiL-STD-883C, Method 3015 

• Package Options inciude ‘"Smaii-Outiine” 
Packages and Standard 300-mii DiPs 

description 

The SN64BCT543 is a noninverting octal bus 
transceiver. It contains two sets of D-type 
latches for temporary storage of data flo wing in 
eith er dire ction. Separate latc h-ena ble ( LEAB 
and LEBA) and output-enable (GAB and GBA) 
Inputs permit independent control for either 
direction of data flow. 

When the A-to-B chip enable (CEAB) is high, 
the latches are in storage mode and the B 
output s are in the high-impedance state. When 
CEAB is low, latch characterist ics an d B-o utput 
functionality are controlled by LEAB and GAB 
as follows: 

-when LEAB is l ow, t he latches are 
transparent; taking LEAB high stores the 
data present at the A inputs. 

-when GAB is low, the B outputs are active 
(high or low logic level) and reflect t he da ta 
present in the A-to-B latches; when GAB is 
high, the B outputs are in the high- 
impedance state. 

B-to-A dat a flow is controlled via the CEBA, 
LEBA, and GBA inputs in a manner analogous 
to that described above for A-to-B data flow. 


DW OR NT PACKAGE 
(TOP VIEW) 




The SN64BCT543 featues power-up three-state 
circuitry for hot-card insertion applications. 

The SN64BCT543 is characterized for 
operation from 0®C to 70“C and from -40°C to 
125^0. 


PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development Characteristic 
data and other specifications are desim goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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CT PREVIEW 



• State-of-the-Art BiCMOS Design 
Significantly Reduces Iccz 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 


• Package Options Include “Smali-Outline” 
Packages and Standard 300-mii DIPs 


description 

The SN64BCT2240 is an inverting octal buffer/ 
MOS driver specifically designed to drive MOS 
DRAMs. The outputs, which are designed to 
source or sink up to 12 mA, include 33-11 
series resistors to reduce overshoot and 
undershoot. 

When the output-enable inputs 1G and 2G are 
low, the Y outputs reflect the inverse of the 
data present at the A inputs. When 1G and 2G 
are high, the ou^uts are In the high-impedance 
state. Er^ble 1G affects only the 1Y outputs; 
enable 2G affects only the 2Y outputs. 

The SN64BCT2240 features power-up three- 
state circuitry for hot-card insertion applications. 

The SN64BCT2240 is characterized for 
operation from 0°C to 70°C and from - 40*0 to 
125°C. 


SN64BCT2240 
OCTAL BUFFER/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

TI0225—D3527, JUNE 1990 


DW OR N PACKAGE 
(TOP VIEW) 


ig: 

7T 

J 20 

HVcc 

1AC 

2 

19 

Il2G 

2Y4[ 

3 

18 

]1Y1 

1A2C 

4 

17 

I|2A4 

2Y3|I 

5 

16 

I11Y2 

1A3[; 

6 

15 

J2A3 

2Y2[; 

7 

14 

I11Y3 

1A4|: 

8 

13 

I]2A2 

2Y1[; 

9 

12 

]1Y4 

GNDi: 

10 

11 

]2A1 


logic diagram (positive logic) 




PRODUCT PREVIEW documents contain information on products 
in the formative or design phase of development. Characteristic 
data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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I • State-of-the-Art BiCMOS Design 
I Significantiy Reduces Iccz 

I • 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

' • ESD Protection Exceeds 2000 V per 
MiL-STD-883C, Method 3015 

• Package Options Inciude “Smaii-Outiine” 
Packages and Standard 300-mii DIPs 

description 

The SN64BCT2241 is a noninverting octal 
buffer/MOS driver specifically designed to drive 
MOS DRAMs. The outputs, which are designed 
to source or sink up to 12 mA, include 33-n 
series resistors to reduce overshoot and 
undershoot. 

The SN64BCT2241 tenures complementary 
output-enable inputs 1G and 2G. The 1Y 
outputs are active (high or low logic le^el) when 
active-low enable 1G Is low; when 1G is high, 
the 1Y outputs are in the high-impedance state. 
The 2Y outputs are active when 2G is high and 
in the high-impedance state when 2G is low. 

The SN64BCT2241 features power-up three- 
state circuitry for hot-card Insertion applications. 

The SN64BCT2241 is characterized for 
operation from O^C to 70°C and from — 40‘’C to 
125“C. 


SN64BCT2241 
OCTAL BUFFER/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

TI0228—D3528, JUNE 1990 


DW OR N PACKAGE 
(TOP VIEW) 
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logic diagram (positive iogic) 
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State-of-the-Art BiCMOS Design 
Significantiy Reduces Iccz 

3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 


• Package Options inciude “Smaii-Outiine” 
Packages and Standard 300-mil DIPs 


description 

The SN64BCT2244 is a noninverting octal 
buffer/MOS driver specifically designed to drive 
MOS DRAMs. The outputs, which are designed 
to source or sink up to 12 mA, include 33-ft 
series resistors to reduce overshoot and 
undershoot. 

When the output-enable Inputs 1G and 2G are 
low, the Y outputs refject the ^ata present at 
the A inputs. When 1G and 2G are high, the 
outputs ^re in the high-impedance state. 
Enable 1G affects only the 1Y outputs; enable 
2G affects only the 2Y outputs. 

The SN64BCT2244 features power-up three- 
state circuitry for hot-card insertion applications. 

The SN64BCT2244 is characterized for 
operation from 0°C to 70°C and from - 40“C to 
125®C. 


SN64BCT2244 
OCTAL BUFFER/MOS DRIVERS 
WITH 3^STATE OUTPUTS 

TI0229—D3529, JUNE 1990 


DW OR N PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 
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SN64BCT25245 
25-OHM OCTAL BUS TRANSCEIVERS 

TI027S-D3587, JUNE 1990 


• State-of-the-Art BiCMOS Design 
Significantly Reduces Iccz 

• Designed to Facilitate Incident Wave 
Switching for Line Impedances of 25-n or 
Greater 

• Distributed Vqc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Data Flow-Through Pinout (All inputs on 
Opposite Side From Outputs) 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic “Small 
Outline” Packages, and Standard Plastic 
300-mil DIPS 

description 

These 25-n octal bus transceivers are designed for asynchronous communication between data buses. 
The devices transmit data from the A bus to the B bus or from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. The enable input G can be used to disable the device so the 
buses are effectively isolated. 

These transceivers are capable of sinking 188 mA of Iql current through the A port, which facilitates 
switching 25-n transmission lines on the incident wave. They are designed specifically to improve both 
the performance and density of 3-state memory address drivers, clock drivers, and bus-oriented 
transceivers. The distributed Vcc and GND pins minimize the noise generated by the simultaneous 
switching of the outputs. 

The outputs are In a high-impedance state during power up and power down while the supply voltage is 
less than approximately 3 V. The SN64BCT25245 is characterized for operation from -40®C to 85‘’C and 
O'C to 70°C. 


DW or NT PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE, EACH SECTION 


ENABLE INPUTS | 

OPERATION 

G 

DIR 

’64BCT25245 

L 

L 

B DataTo A Bus 

L 

H 

A Data To B Bus 

H 

X 

Bus Isolation 


UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA information current as of publication date. 
Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN64BCT25245 

25-OHM OCTAL BUS TRANSCEIVERS 


D3587, JUNE 1990—TI0278 


logic symbolt 


logic diagram (positive logic) 


G • 
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A3 • 
A4 • 
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A6 • 
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b_1_d 

23 


1 . 

3 

V 1 

22 

< 2 V 

." 

4 


. 4 .►. 

^ ^ 20 


6 

^ 19 

. 

7 


. 

18 

. 4 

9 


17 

. 4 '► 
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• B1 

• B2 

» 

• B3 

I 

• B4 

[ 

;B5 

• B6 
•B7 

• B8 



TO SEVEN OTHER TRANSCEIVERS 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc. - 0.5 V to 7 V 

Input voltage: Control Inputs (see Note 1). -0.6 V to 7 V 

I/O ports (see Note 1). -0.5 V to 5.5 V 

Voltage applied to any output In the disabled or power-off state. —0.5 V to 7 V 

Voltage applied to any output In the high state (B Port). - 0.5 V to Vcc 

input clamp current. -30 mA 

Current into any output in the low state: A Port . 376 mA 

B Port... 48 mA 

Operating free-air temperature range:. -56®C to 125®C 

. -40"C to 85*^0 

Storage temperature range. -65®C to 150®C 


f Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, 
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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SN64BCT25245 
25-OHM OCTAL BUS TRANSCEIVER 


T10278—D3587, JUNE 1990 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

l|K Input clamp current 

-18 

mA 

IQH High-level output current 

A1-A8 

-80 

mA 

B1-B8 

-3 

mA 

lOL Low-level output current 

A1-A8 

188 

mA 

B1-B8 

24 

mA 

Ta Operating free-air temperature 

-40 85 

“C 
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SN64BCT25245 

25-OHM OCTAL BUS TRANSCEIVER 


D3587, JUNE 1990—TI0278 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 


Vcc = 4.5 V, l| = -18 mA 

-1.2 

V 

VOH 

Any A 

Vcc = 4.75 V, Iqh = -3 mA 

2.7 

V 

Vcc = 4.5 V, Iqh = -80 mA 

2 

Any B 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.3 

VOL 

Any A 

Vcc == 4.5 V, iQL = 94 mA 

0.42 0.55 

V 

Vcc = 4.5 V, iQL = 188 mA 

0.7 

Any B 

Vcc = 4.5 V, Iql == 24 mA 

0.35 0.5 

lOZ 

Power Up 

Gat 0.8 V, Vcc = 0 to 2.3 V 

Vo = 2.7 V 

70 

juiA 

Vo = 0.5 V 

-0.6 

mA 

Power Down 

G at 0.8 V, Vcc = 0 to 2 V 

Vo = 2.7 V 

70 

[xA 

Vo = 0.5 V 

-0.6 

mA 

l| 

A and B 

Vcc = 0 to 5.5 V, V| = 5.5 V 

0.25 

mA 

DIR and G 

Vcc = 0 to 5.5 V, V| = 5.5 V 

0.1 

l|H» 

A and B 

Vcc = 5.5 V, Vi = 2.7 V 

70 

jxA 

DIR and G 

Vcc = 5.5 V, V| = 2.7 V 

20 

l|L* 

A and B 

Vcc = 5.5 V, V| = 0.5 V 

-0.6 

mA 

DIR and G 

Vcc = 5.5 V, V| = 0.5 V 

-0.6 

lOS^ 

B port onlyii 

Vcc = 5.5 V, Vo = 0 V 

-150 

mA 

ICCL 

AtoB 

Vcc = 5.5 V 

48 60 

mA 

ICCH 

36 46 

ICCL 

Bto A 

Vcc = 5.5 V 

95 115 

mA 

•CCH 

63 77 

mA 

•ccz 


Vcc = 5.5 V 

12 16 

mA 

Qn 

G and DIR 

Vcc = 5.5V,V| = 2.5 V or 0.5 V 

8 

PF 

Qo 

A port 

Vcc = 5.5 V, Vi = 2.5 V or 0.5 V 

18 

PF 

Qo 

B port 

8 


t All typical values are at Vcc = 5 V, Ta = 25‘’C. 

+ For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 10 ms. 
' Testing for this parameter on the A port is not recommended. 
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SN64BCT25245 
25-OHM OCTAL BUS TRANSCEIVER 


TI0278—D3587, JUNE 1990 


switching characteristics (see Note 2), (see Figure 1) 



NOTE 2: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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Mechanical Data 


MECHANICAL DATA 


PACKAGE DIAGRAM OUTLINE INDEX 


PAGE 

Ordering Instructions. 13-3 

PKG. DESCRIPTION 

D008 8-Pin Plastic “Small Outline” Package. 13-4 

D014 14-Pln Plastic “Small Outline” Package. 13-4 

D016 16-Pin Plastic “Small Outline” Package. 13-4 

DB020 20-Pin Plastic “Small Outline” Package. 13-5 

DB024 24-Pin Plastic “Small Outline” Package. 13-5 

DL028 28-Pln Plastic “Small Outline” Package. 13-6 

DL048 48-Pin Plastic “Small Outline” Package. 13-7 

DL056 56-Pin Plastic “Small Outline” Package. 13-7 

DW020 20-Pin Plastic “Small Outline” Package. 13-8 

DW024 24-Pin Plastic “Small Outline” Package. 13-8 

DW028 28-Pin Plastic “Small Outline” Package. 13-8 

FK020 20-Pin Ceramic Chip Carrier Package. 13-9 

FK028 28-Pin Ceramic Chip Carrier Package. 13-9 

J014 14-Pin Ceramic Dual-ln-Line Package. 13-10 

J016 16-Pin Ceramic Dual-ln-Line Package. 13-11 

J020 20-Pin Ceramic Dual-ln-Line Package. 13-12 

JT024 24-Pin Ceramic Dual-ln-Line Package. 13-13 

JT028 28-Pin Ceramic Dual-ln-Line Package. 13-13 

N014 14-Pin Plastic Dual-ln-Line Package. 13-14 

N016 16-Pin Plastic Dual-ln-Line Package. 13-15 

N020 20-Pin Plastic Dual-ln-Line Package. 13-16 

NT024 24-Pin Plastic Dual-ln-Line Package. 13-17 

NT028 28-Pin Plastic Dual-ln-Line Package. 13-17 

WD048 48-Pin Ceramic Flat Package. 13-18 

WD056 56-Pin Ceramic Flat Package. 13-18 
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MECHANICAL DATA 


ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function In a particular package is 
denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer 
to mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 


EXAMPLE: 74AC11000 DW R 



Must be designated by the letter R and valid for 
surface mount packages only. 

All orders for tape and reel must be for whole 
reels. 
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MECHANICAL DATA 


D008, D014 and D016 plastic “small outline” packages 

Each of these “small outline” packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 



NOTES: 


A. Leads are within 0,125 (0.005) radius of true position at maximum material dimension. 

B. Lead tips to be planar within ±0,051 (0.002). 

C. Body dimensions do not include mold flash or protrusion. 

D. Mold protrusion shall not exceed 0,15 (0.006). 

E. Interlead flash shall be controlled by Tl Statistical Process Control (Additional information is available through Tl field offices). 
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MECHANICAL DATA 


DB020 and DB024 plastic “small outline” packages 

Each of these “small outline” packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 



NOTES: A. Body dimensions do not include mold flash or protrusion. 

B. Mold protrusion does not exceed 0,15 (0.006). 

C. Interlead flash is controlled by Tl statistical process control (additional information available through Tl field office). 

D. Lead tips are planar within ± 0,05 (0.002). 
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MECHANICAL DATA 


DL028 plastic “small outline” package 

This “small outline” package consists of a circuit mounted on a lead frame and encapsulated within a 
plastic compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in hIgh-humIdIty conditions. Leads require 
no additional cleaning or processing when used in soldered assembly. 



NOTES: A. Body dimensions do not include mold flash or protrusion. 

B. Mold protrusion does not exceed 0,15 (0.006), 

C. Interlead flash is controlled by Tl statistical process control (additional information available through Tl field office). 

D. Lead tips are planar within ± 0,05 (0.002). 
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MECHANICAL DATA 


DL048 and DL056 plastic “small outline” packages 

Each of these “small outline” packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated In hIgh-humIdIty conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 



NOTES: A. Body dimensions do not include mold flash or protrusion. 

B. End protrusion shall not exceed 0,15 (0.006). 

C. Interlead flash shall be controlled by Tl Statistical Process Control (Additional information is available through Tl field 
offices). 

D. Lead tips to be planar within ± 0,05 (0.002). 
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MECHANICAL DATA 


DW020, DW024, and DW028 plastic “small outline” packages 

Each of these “small outline” packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance will remain stable when operated In high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 



NOTES: A. Leads are within 0,125 (0.005) radius of true position at maximum material dimension. 

B. Lead tips to be planar within ±0,051 (0.002). 

C. Body dimensions do not include mold flash or protrusion. 

D. Mold protrusion shall not exceed 0,15 (0.006). 

E. Interlead flash shall be controlled by Tl Statistical Process Control (Additional information is available through Tl field offices). 
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MECHANICAL DATA 


FK020 and FK028 ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are Intended for surface mounting on solder lands on 1,27 (0.050-Inch) 
centers. Terminals require no additional cleaning or processing when used In soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 


FK020 and FK028 
(28-tarminal package shown) 


1,40 (0.055) 
1,14(0.045) 



CERAMIC CHIP CARRIERS 


JEDEC 

OUTLINE 

DESIGNATION* 

NO. OF 
TERMINALS 

A 

MIN 

MAX 

B 

MIN 

MAX 

MS004CB 

20 

8,69 

9,09 

7,80 

9,09 

(0.342) 

(0.358) 

(0.307) 

(0.358) 

MS004CC 

28 

11,23 

11,63 

10,31 

11,63 

(0.442) 

(0.458) 

(0.406) 

(0.458) 


*AII dimensions and notes for the specified JEDEC outline apply. 


0.51 (0.020) 
0,25 (0.010) 


1,14(0.045) 
J^O.89 (0.035) 


1,14 (0.045) 




S 


2,03 (0.080) 


0,89(0.0%) ' ' 1,63(0.064) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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MECHANICAL DATA 


J014 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated (“bright-dipped”) leads require no additional 
cleaning or processing when used in soldered assembly. 



Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTE A; Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 


J016 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and Inserted, sufficient tension Is provided to 
secure the package in the board during soldering. Tin-plated (“bright-dipped”) leads require no additional 
cleaning or processing when used in soldered assembly. 


J016 



♦ For memories of 64 bits and up, a few MSI/LSI products in Series 54/74 and Series 54S/74S that are 
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7,62 (0.300). All other 
dimensions apply without modification. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 


J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and Inserted, sufficient tension Is provided to 
secure the package in the board during soldering. Tin-plated (“bright-dipped”) leads require no additional 
cleaning or processing when used in soldered assembly. 


J020 


0,63 (0.025) R NOM 


@® ®@@ @®@ ®® 


V Vr" V y W W 

o®®®®®®®®® 

- 1,78 (0.070) MAX 20 PLACES 



0,69 (0.027) MIN 
16 PLACES 


(See Notes B & C) 


PIN SPACING 2,54 (0.100) T. P. 
(See Note A) 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 


JT024 and JT028 ceramic dual-in-line packages 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The package is intended for insertion in 
mounting-hole rows on 7,62 (0.300) centers. Once the pins are compressed and inserted, sufficient 
tension is provided to secure the package in the board during soldering. Tin-plated (“bright-dipped”) pins 
require no additional cleaning or processing when used in soldered assembly. 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


13-13 






MECHANICAL DATA 


N014 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and Inserted, sufficient tension Is provided to secure the package in the board during 
soldering. Leads require no additional cleaning or processing when used In soldered assembly. 




7,62 ± 0.25 
"(0.300 ± 0.010) 
6,35 ±0,25 
(0.250 ±0.010) 


2,4 (0.093) R NOM 
2,8 (0.110) NOM 



j- I 0,51 (0.020) 

^25 (0.010) 5,08 (0.200) MAX ^IN 


NOM 

-SEATING PLANE- 


0 ®®®®®® 


1,78 (0.070) MAX 14 PLACES 

^11 I I 


tv "90' 

14 PLACES 


0,36 (0.014) 
0,25 (0.010) 

14 PLACES 
(See Notes B and C) 


2,03 ± 0,51 
(0.080 i 0.020) 
4 PLACES 


[i| t 0,84 (0.033) MIN 
pi 1^ 14 PLACES 

1^ 0,533(0.021) 
r" 0,381 (0.015) 

14 PLACES 
(See Notes B and C) 


PIN SPACING 2.54 (0.100) T. P. 
(See Note A) 


Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions 
. LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 
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MECHANICAL DATA 


N016 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 




NOTES; A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 
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MECHANICAL DATA 



N020 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated In high-humidity 
conditions. The package is intended for Insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 


@@©@@©©©©0 


2.4 (0.093) R NOIVI 
2,8 (0.110) NO(M 




7,62 i 0,25 
(0.30010.010) 


7,11 (0.280) 
6.10 (0.240) 


O©©©©©©©©© 


_ 24,77 (0.975) _ 

23,22 (0.914) 

|«-1.78 (0.070) MAX 20 PLACES 



\\ 0.36 (0.0 

-—0,25 (0.0 


3,94 (0.155) I-H 

3,17 (0.125) 1 

1,68(0.066) 
0,22 (0.009) 

4 PLACES 


PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 


t O.84 (0.033) MIN 
16 PLACES 

0,533(0.021) 
0,381 (0.015) 

20 PLACES 
(See Notes B and C) 


|4-1,78 (0.070) MAX 20 PLACES 


VIEW A 

Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side-view parts 
manufactured outside of the USA 
may have a maximum package length 
of 26,7 (1.050). 



3,94 (0.155) I-( 

3,17(0.125) I 

1,27 (0.050) 
0,38 (0.015) 

4 PLACES 


0,533(0.021) 
0,381 (0.015) 

20 PLACES 
(See Notes B and C) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are spec)ified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 
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MECHANICAL DATA 


NT024 and NT028 plastic dual-in-line packages 

Each of these packages consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is Intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Leads require no additional cleaning or processing when used In soldered assembly. 

NOTE: For all except 24-pin and 28-pin packages, the letter N is used by itself since the 24-pin and 28-pin packages may be available in more 
than one row-spacing. For the 24-pin and 28-pin packages, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is 
designated NW. If no second letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


NT024 

NT028 

(24-pin package used for illustration) 



-0,25 (0.010) NOM 


—SEATING PLANE- 


0,25 (0.010) 

24 PLACES 
(See Note* 8 and C) 


2,8(0.110) NOW- 




5,08 (0.200) 
MAX 


o©©©©©©©©©©© 


4,06 (0.160) 
3,17 (0.125) 


^'yWWWWW' 


|«-1,14 10.045) MIN 
I' 24 PLACES 


0,381 (0.015) 

24 PLACES 
(See Notes B and C| 


PIN SPACING 2,54 (0.11 
(See Note A) 



A 

B 

C 




_G_ 1 







NT024 

28,6 31.8 

(1.125) (1.250) 

7,62 ± 0,25 

(0.300 ± 0.010) 

7,1 

(0.280) 

2,4 

(0.093) 

0.38 

(0.015) 

0,71 2,16 

(0.028) (0.085) 

1,14 1,78 

(0.045) (0.070) 

NT028 

34.0 37,1 

(1.338) (1.462) 

7,88 ± 0,25 

(0.310 ± 0.010) 

7,1 

(0.280) 






ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES; A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 
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MECHANICAL DATA 


WD048 and WD056 ceramic flat packagest 

These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap 
and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or 
processing when used in soldered assembly. 

t These packages are under development. 
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TI North 
American Sales 
Offices 

ALABAMA; Huntsville: (205)837-7530 
ARIZONA: Phoenix: (602)995-1007 
Tucson; (602)292-2640 
CALIFORNIA: Irvine: (714)660-1200 
Roseville: (916)786-9208 
San Diego: (619)278-9601 
Santa Clara; (408) 980-9000 
Woodland Hills; (818)704-8100 
COLORADO: Aurora: (303)368-8000 
CONNECTICUT: Wallingford: (203)269-0074 
FLORIDA: Altamonte Springs: (407) 260-2116 
Fort Lauderdale: (305)973-8502 
Tampa: (813)885-7411 
GEORGIA: Norcross: (404)662-7900 
ILLINOIS: Arlington Heights: (708) 640-3000 
INDIANA: Carmel; (317) 573-6400 
Fort Wayne; (219)482-3311 
IOWA: Cedar Rapids: (319) 395-9550 
KANSAS: Overland Park; (913)451-4511 
MARYLAND; Columbia: (301)964-2003 
MASSACHUSETTS: Waltham: (617)895-9100 
MICHIGAN: Farmington Hills: (313)553-1500 
Grand Rapids: (616)957-4202 
MINNESOTA: Eden Prairie: (612)828-9300 
MISSOURI: St. Louis: (314)994-2100 
NEW JERSEY: Iselin: (201)750-1050 
NEW MEXICO; Albuquerque; (505)291-0495 
NEW YORK; East Syracuse: (315)463-9291 
Fishkill; (914)897-2900 
Melville; (516)454-6600 
Pittsford: (716)385-6770 
NORTH CAROLINA: Charlotte; (704) 527-0930 
Raleigh: (919)876-2725 
OHIO; Beachwood: (216)464-6100 
Beavercreek; (513)427-6200 
OREGON; Beaverton: (503)643-6758 
PENNSYLVANIA: Blue Bell: (215)825-9500 
PUERTO RICO: Hato Rey: (809)753-8700 
TENNESSEE: Johnson City; (615)461-2192 
TEXAS: Austin: (512)250-7655 
Dallas: (214)917-1264 
Houston: (713)778-6592 
UTAH: Salt Lake City: (801)466-8973 
WASHINGTON; Redmond: (206)881-3080 
WISCONSIN; Waukesha; (414)798-1001 
CANADA; Nepean: (613)726-1970 
Richmond Hill; (416) 884-9181 
St. Laurent; (514)335-8392. 

TI Regional 
Technology 
Centers 

CALIFORNIA: Irvine; (714)660-8140 
Santa Clara: (408) 748-2220 
GEORGIA; Norcross: (404)662-7950 
ILLINOIS; Arlington Heights; (708)640-2909 
INDIANA; Indianapolis; (317)573-6400 
MASSACHUSETTS: Waltham: (617)895-9196 
MEXICO; Mexico City: 491-70834 
MINNESOTA: Minneapolis: (612) 828-9300 
TEXAS: Dallas: (214)917-3881 
CANADA: Nepean: (613)726-1970 

Customer 
Response Center 

TOLL FREE: (800) 336-5236 

OUTSIDE USA: (214) 995-6611 

(8:00 a.m. - 5:00 p.m. CST) 


TI Authorized 
North American 
Distributors 

Alliance Electronics, Inc. (military product only) 
Almac Electronics 
Arrow/Kierulff Electronics Group 
Arrow (Canada) 

Future Electronics (Canada) 

GRS Electronics Co., Inc. 

Hall-Mark Electronics 
Lex Electronics 
Marshall Industries 
Newark Electronics 
Wyle Laboratories 
Zeus Components 

Rochester Electronics. Inc, (obsolete product 
only (508)462-9332) 


TI Distributors 

ALABAMA: Arrow/Kierulff (205) 837-6955: 
Hall-Mark (205) 837-8700; Marshall (205) 
881-9235; Lex (205) 895-0480. 

ARIZONA: Arrow/Kierulff (602) 437-0750; 
Hall-Mark (602) 437-1200; Marshall (602) 
496-0290; Lex (602) 431-0030; Wyle (602) 
437-2088. 

CALIFORNIA: Los Angeles/Orange County; 

Arrow/Kierulff (818) 701-7500, (714) 838-5422; 
Hall-Mark (818) 773-4500, (714) 727-6000; 
Marshall (818) 407-4100, (714) 458-5301; Lex 
(818) 880-9686, (714) 863-0200; Wyle (818) 
880-9000, (714) 863-9953; Zeus (714) 921-9000, 
(818) 889-3838; 

Sacramento; Hall-Mark (916) 624-9781; 
Marshall (916) 635-9700; Lex (916) 364-0230; 
Wyle (916) 638-5282; 

San Diego; Arrow/Kierulff (619) 565-4800, 
Hall-Mark (619) 268-1201; Marshall (619) 
578-9600; Lex (619) 495-0015; Wyle (619) 
565-9171; Zeus (619) 277-9681; 

San Francisco Bay Area; Arrow/Kierulff (408) 
745-6600; Hall-Mark (408) 432-4000; Marshall 
(408) 942-4600; Lex (408) 432-7171; Wyle (408) 
727-2500; Zeus (408) 629-4789. 

COLORADO: Arrow/Kierulff (303) 790-4444; 
Hall-Mark (303) 790-1662; Marshall (303) 
451-8383; Lex (303) 799-0258; Wyle (303) 
457-9953. 

CONNECTICUT: Arrow/Kierulff (203) 265-7741; 
Hall-Mark (203) 271-2844; Marshall (203) 
265-3822; Lex (203) 264-4700. 

FLORIDA: Fort Lauderdale: Arrow/Kierulff 
(305) 429-8200; Hall-Mark (305) 971-9280; 
Marshall (305) 977-4880; Lex (305) 977-7511; 
Orlando; Arrow/Kierulff (407) 333-9300; 
Hall-Mark (407) 830-5855; Marshall (407) 
767-8585; Lex (407) 331-7555; Zeus (407) 
365-3000; 

Tampa; Hall-Mark (813) 541-7440; Marshall 
(813) 573-1399; Lex (813) 541-5100. 

GEORGIA; Arrow/Kierulff (404) 497-1300; 
Hall-Mark (404) 623-4400; Marshall (404) 
923-5750; Lex (404) 449-9170. 

ILLINOIS: Arrow/Kierulff (708) 250-0500; 
Hall-Mark (708) 860-3800; Marshall (708) 
490-0155; Newark (312)784-5100; Lex (708) 
330-2888. 

INDIANA: Arrow/Kierulff (317) 299-2071; 
Hall-Mark (317) 872-8875; Marshall (317) 
297-0483; Lex (317) 843-1050. 
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IOWA: Arrow/Kierulff (319) 395-7230; Lex (319) 
373-1417. 

KANSAS; Arrow/Kierulff (913) 541-9542; 
Hall-Mark (913) 888-4747; Marshall (913) 
492-3121; Lex (913) 492-2922. 

MARYLAND; Arrow/Kierulff (301) 995-6002; 
Hall-Mark (301) 988-9800: Marshall (301) 
622-1118; Lex (301) 596-7800; Zeus (301) 
997-1118, 

MASSACHUSETTS: Arrow/Kierulff (508) 
658-0900; Hall-Mark (617) 667-0902; Marshall 
(508) 658-0810; Lex (508) 694-9100; Wyle (617) 
272-7300; Zeus (617) 863-8800. 

MICHIGAN: Detroit; Arrow/Kierulff (313) 
462-2290: Hall-Mark (313) 462-1205; Marshall 
(313) 525-5850; Newark (313) 967-0600: Lex 
(313) 525-8100; 

Grand Rapids; Arrow/Kierulff (616) 243-0912. 
MINNESOTA: Arrow/Kierulff (612) 830-1800; 
Hall-Mark (612) 941-2600; Marshall (612) 
559-2211; Lex (612) 941-5280. 

MISSOURI: Arrow/Kierulff (314) 567-6888; 
Hall-Mark (314) 291-5350; Marshall (314) 
291-4650; Lex (314) 739-0526. 

NEW HAMPSHIRE: Lex (603) 625-2250. 

NEW JERSEY; Arrow/Kierulff (201) 538-0900, 
(609) 596-8000; GRS (609) 964-8560: Hall-Mark 
(201) 515-3000, (609) 235-1900; Marshall (201) 
882-0320, (609) 234-9100; Lex (201) 227-7880, 
(609) 273-7900. 

NEW MEXICO: Alliance (505) 292-3360. 

NEW YORK: Long Island: Arrow/Kierulff (516) 
231-1000; Hall-Mark (516) 737-0600; Marshall 
(516) 273-2424; Lex (516) 231-2500; Zeus (914) 
937-7400; 

Rochester: Arrow/Kierulff (716) 427-0300; 
Hall-Mark (716) 425-3300; Marshall (716) 
235-7620: Lex (716) 424-2222; 

Syracuse: Marshall (607) 798-1611, 

NORTH CAROLINA: Arrow/Kierulff (919) 
876-3132; (919) 725-8711; Hall-Mark (919) 
872-0712; Marshall (919) 878-9882; Lex (919) 
876-0000, 

OHIO: Cleveland: Arrow/Kierulff (216) 

248-3990: Hall-Mark (216) 349-4632; Marshall 
(216) 248-1788: Lex (216) 464-2970; 

Columbus: Hall-Mark (614) 888-3313; 

Dayton: Arrow/Kierulff (513) 435-5563; Marshall 

(513) 898-4480; Lex (513) 439-1800; Zeus (513) 
293-6162. 

OKLAHOMA: Arrow/Kierulff (918) 252-7537; 
Hall-Mark (918) 254-6110; Lex (918) 622-8000. 
OREGON: Almac (503) 629-8090; Arrow/Kierulff 
(503) 645-6456; Marshall (503) 644-5050; Wyle 
(503) 643-7900. 

PENNSYLVANIA: Arrow/Kierulff (215) 928-1800; 
GRS (215) 922-7037; Marshall (412) 788-0441; 
Lex (412) 963-6804. 

TEXAS: Austin: Arrow/Kierulff (512) 835-4180; 
Hall-Mark (512) 258-8848; Lex (512) 339-0088; 
Wyle (512) 345-8853; 

Dallas: Arrow/Kierulff (214) 380-6464; Hall-Mark 
(214) 553-4300; Marshall (214) 233-5200; Lex 
(214) 247-6300; Wyle (214) 235-9953; Zeus 
(214)783-7010; 

Houston: Arrow/Kierulff (713) 530-4700; 
Hall-Mark (713) 781-6100; Marshall (713) 
895-9200; Lex (713) 784-3600; Wyle (713) 
879-9953. 

UTAH: Arrow/Kierulff (801) 973-6913; Marshall 
(801)485-1551; Wyle (801) 974-9953. 
WASHINGTON: Almac (206) 643-9992, (509) 
924-9500; Arrow/Kierulff (206) 643-4800; 

Marshall (206) 486-5747; Wyle (206) 881-1150. 
WISCONSIN: Arrow/Kierulff (414) 792-0150; 
Hall-Mark (414) 797-7844; Marshall (414) 
797-8400; Lex (414) 784-9451. 

CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 

Montreal: Arrow Canada (514) 735-5511; Future 

(514) 694-7710; Marshall (514) 694-8142; 
Ottawa: Arrow Canada (613) 226-6903; Future 
(613) 820-8313; Quebec City: Arrow Canada 
(418) 871-7500; 

Toronto: Arrow Canada (416) 670-7769; Future 
(416) 638-4771; Marshall (416)458-8046; 
Vancouver; Arrow Canada (604) 291 -2986; 
Future (604) 294-1166. 
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TI Worldwide 
Sales Offices 

ALABAMA: Huntsville: 4960 Corporate Drive. 
Suite N-150, Huntsville, AL 35805-6202, (205) 
837-7530. 

ARIZONA: Phoenix: 8825 N. 23rd Avenue, 

Suite 100, Phoenix, AZ 85021, (602) 995-1007, 
Tucson: 818 W. Miracle Mile, Suite 43, Tucson, 
AZ 85705, (602) 292-2640, 

CALIFORNIA: Irvine: 17891 Cartwright Drive. 
Irvine, CA 92714, (714) 660-1200; Roseville: 1 
Sierra Gate Plaza, Suite 255B, Roseville, CA 
95678, (916) 786-9208; San Diego: 5625 Ruffin 
Road, Suite 100, San Diego, CA 92123, (619) 
278-9601; Santa Clara: 5353 Betsy Ross Drive, 
Santa Clara, CA 95054, (408) 980-9000; 
Woodland Hills: 21550 Oxnard Street, Suite 
700, Woodland Hills, CA 91367, (818) 704-8100. 
COLORADO: Aurora: 1400 S. Potomac Street. 
Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes 
Industrial Park Road, Wallingford, CT 06492, 
(203) 269-0074. 

FLORIDA: Altamonte Springs: 370 S. North 
Lake Boulevard, Suite 1008, Altamonte Springs, 
FL 32701, (407) 260-2116; Fort Lauderdale: 
2950 N.W. 62nd Street, Suite 100, Fort 
Lauderdale, FL 33309, (305) 973-8502; Tampa: 
4803 George Road, Suite 390, Tampa, FL 
33634, (813) 885-7411. 

GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA 30092, (404) 662-7900. 

ILLINOIS: Arlington Heights: 515 W. 

Algonquin, Arlington Heights, IL 60005, (708) 
640-3000. 

INDIANA: Carmel: 550 Congressional Drive, 
Suite 100, Carmel, IN 46032, (317) 573-6400; 
Fort Wayne: 118 E. Ludwig Road, Suite 102, 

Fort Wayne, IN 46825, (219) 482-3311. 

IOWA: Cedar Rapids: 373 Collins Road N.E., 
Suite 201, Cedar Rapids, lA 52402, (319) 
395-9550. 

KANSAS: Overland Park: 7300 College 
Boulevard, Lighten Plaza, Suite 150, Overland 
Park, KS 66210, (913) 451-4511. 

MARYLAND: Columbia: 8815 Centre Park 
Drive, Suite 100, Columbia, MD 21045, (301) 
964-2003. 

MASSACHUSETTS: Waltham: 950 Winter 
Street, Suite 2800, Waltham, MA 02154, (617) 
895-9100. 

MICHIGAN: Farmington Hills: 33737 W. 12 
Mile Road, Farmington Hills, Ml 48018, (313) 
553-1500; Grand Rapids: 3075 Orchard Vista 
Drive S.E., Grand Rapids, Ml 49506, (616) 
957-4202. 

MINNESOTA: Eden Prairie: 11000 W. 78th 
Street, Suite 100, Eden Prairie, MN 55344, (612) 
828-9300. 

MISSOURI: St. Louis: 11816 Borman Drive, 

St. Louis, MO 63146, (314) 994-2100. 

NEW JERSEY: Iselin: Parkway Towers, 485 E. 
Route 1 South, Iselin, NJ 08830, (201) 750-1050. 
NEW MEXICO: Albuquerque: 1224 Parsons 
Court, N.E., Albuquerque, NM 87112, (505) 
291-0495. 

NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 

463-9291: Fishkill: 300 Westage Business 
Center, Suite 140, Fishkill, NY 12524, (914) 
897-2900; Melville: 1895 Walt Whitman Road, 
P.O. Box 2936, Melville, NY 11747, (516) 
454-6600; Pittsford: 2851 Clover Street, 
PIttsford, NY 14534, (716) 385-6770. 

NORTH CAROLINA: Charlotte: 8 Woodlawn 
Green, Suite 100, Charlotte, NC 28217, (704) 
527-0930; Raleigh: 2809 Highwoods Boulevard, 
Suite 100, Raleigh, NC 27625, (919) 876-2725, 
OHIO: Beachwood: 23775 Commerce Park 
Road, Beachwood, OH 44122, (216) 464-6100; 
Beavercreek: 4200 Colonel Glenn Highway, 
Suite 600, Beavercreek, OH 45431, (513) 
427-6200. 
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OREGON: Beaverton: 6700 S.W. 105th Street. 
Suite 110, Beaverton. OR 97005. (503) 643-6758, 
PENNSYLVANIA: Blue Bell: 670 Sentry 
Parkway. Blue Bell, PA 19422, (215) 825-9500. 
PUERTO RICO: Hato Rey: 615 Merchantile 
Plaza Building, Suite 505, Hato Rey. PR 00918. 
(809) 753-8700. 

TENNESSEE: Johnson City: P.O. Drawer 
1255, Erwin Hwy., Johnson City. TN 37605. 

(615) 461-2192. 

TEXAS: Austin: 12501 Research Boulevard. 
Austin. TX 78759, (512) 250-7655; Dallas: 7839 
Churchill Way, Dallas, TX 75251. (214) 

917-1264; Houston: 9301 Southwest Freeway. 
Commerce Park, Suite 360, Houston, TX 77074, 
(713) 778-6592. 

UTAH: Salt Lake City: 1800 S. West Temple 
Street, Suite 201, Salt Lake City. UT 84115. 
(801)466-8973. 

WASHINGTON: Redmond: 5010 148th Avenue 
N E,. Building B, Suite 107, Redmond. WA 
98052, (206) 881-3080. 

WISCONSIN: Waukesha: 20825 Swenson 
Drive, Suite 900, Waukesha W1 53186. (414) 
798-1001. 

CANADA: Nepean: 301 Moodie Drive, Mallorn 
Center, Suite 102, Nepean, Ontario, Canada 
K2H 9C4, (613) 726-1970, Richmond Hill: 280 
Centre Street East, Richmond Hill, Ontario, 
Canada L4C 1B1, (416) 884-9181; St. Laurent: 
9460 Trans Canada Highway, St. Laurent, 
Quebec, Canada H4S 1R7, (514) 335-8392. 


ARGENTINA: Texas Instruments Argentina 
Viamonte 1119,1053 Capital Federal, Buenos 
Aires, Argentina, 1/748-3699. 

AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 
Australia 2113, 2 887-1122; 5th Floor. 418 Street, 
Hilda Road, Melbourne, Victoria, Australia 3004, 

3 267-4677; 171 Philip Highway, Elizabeth. South 
Australia 5112, 8 255-2066, 

AUSTRIA: Texas Instruments GmbH., Hietzinger 
Kai 101-105, A-1130 Wien, (0222) 9100-0. 
BELGIUM: S.A. Texas Instruments Belgium 
N.V., 11, Avenue Jules Bordetlaan 11, 1140 
Brussels, Belgium, (02) 242 30 80. 

BRAZIL: Texas Instruments Electronicos do 
Brasil Ltda., Rua Paes Leme, 524-7 Andar 
Pinheiros, 05424 Sao Paulo, Brazil, 0815-6166. 
DENMARK: Texas Instruments A/S, 

Marielundvej 46E, 2730 Herlev, Denmark, (42) 

91 74 00. 

FINLAND: Texas Instruments OY, Ahertajantie 3, 
P.O. Box 81.02101 Espoo. Finland, (90) 

461-422. 

FRANCE: Texas Instruments France, 8-10 
Avenue Morane Saulnier-B.P. 67, 78141 Velizy 
Villacoublay Cedex, France, (1) 30 70 10 03. 
GERMANY: Texas Instruments Deutschland 
GmbH., Haggertystrasse 1, 8050 Freising-RFA, 
(08161) 80-0 od. Nbst; Kurfurstendamm 195-196, 
1000 Berlin 15. (030) 8 82 73 65; Dusseldorfer 
Strasse 40, 6236 Eschborn 1, (06196) 80 70; III, 
Hagen 43/Kibbelstrasse 19, 4300 Essen 1, 

(0201) 24 25-0, Kirchhorster Strasse 2, 3000 
Hannover 51, (0511) 64 68-0; Maybachstrasse II, 
7302 Ostfildern 2 (Nellingen), (0711) 34 03-0. 
HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19, Postbus 12995,1100 AZ 
Amsterdam-Zuidoost, Holland, (020) 5602911. 
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HONG KONG: Texas Instruments Hong Kong 
Ltd., 8th Floor, World Shipping Center, 7 Canton 
Road, Kowloon. Hong Kong, 7351223. 

IRELAND: Texas Instruments Ireland Ltd.. 7/8 
Harcourt Street, Dublin 2. Ireland, (01) 75 52 33. 
ITALY: Texas Instruments Italia S.p.A.. Centro 
Direzionale Colleoni. Palazzo Perseo-Via 
Paracelso 12. 20041. Agrate Brianza (Mi). (039) 
63221; Via Castello della Magliana. 38. 00148 
Rome. (06) 5222651; Via Amendola. 17. 40100 
Bologna. (051)554004. 

JAPAN: Texas Instruments Japan Ltd.. Aoyama 
Fuji Building 3-6-12 Kita-aoyama Minato-ku. 
Tokyo. Japan 107. 03-498-2111; MS Shibaura 
Building 9F. 4-13-23 Shibaura, Minato-ku. Tokyo. 
Japan 108. 03-769-8700; Nissho-iwai Building 
5F. 2-5-8 Imabashi. Chuou-ku, Osaka, Japan 
541. 06-204-1881: Dai-ni Toyota Building 
Nishi-kan 7F, 4-10-27 Meieki, Nakamura-ku, 
Nagoya, Japan 450, 052-583-8691; Kanazawa 
Oyama-cho Daiichi Seimei Building 6F. 3-10 
Oyama-cho, Kanazawa, Ishikawa, Japan 920. 
0762-23-5471; Matsumoto Showa Building 6F. 
1-2-11 Fukashi, Matsumoto. Nagano, Japan 390. 
0263-33-1060; Daiichi Olympic Tachikawa 
Building 6F. 1-25-12, Akebono-cho, Tachikawa, 
Tokyo, Japan 190, 0425-27-6760: Yokohama 
Nishiguchi KN Building 6F, 2-8-4 Kita-Saiwai. 
Nishi-Ku, Yokohama, Kanagawa. Japan 220, 
045-322-6741; Nihon Seimei Kyoto Yasaka 
Building 5F, 843-2, Higashi Shiokohjicho. 
Higashi-iru, Nishinotoh-in, Shiokohji-dori, 
Shimogyo-ku, Kyoto, Japan 600, 075-341-7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayoi, Kumagaya, Saitama, Japan 360, 
0485-22-2440; 2597-1, Aza Harudai, Oaza 
Yasaka, Kitsuki, Oita, Japan 873, 09786-3-3211. 
KOREA: Texas Instruments Korea Ltd,, 28th 
Floor, Trade Tower, 159, Samsung-Dong, 
Kangnam-ku Seoul, Korea, 2 551 2800. 

MEXICO: Texas Instruments de Mexico S.A., 
Alfonso Reyes 115, Col. Hipodromo Condesa, 
Mexico, D.F., Mexico 06120, 5/525-3860. 
MIDDLE EAST: Texas Instruments, No, 13,1st 
Floor Mannai Building, Diplomatic Area, P.O. Box 
26335, Manama Bahrain, Arabian Gulf, 973 
274681, 

NORWAY: Texas Instruments Norge /VS, PB 
106, Refstad (Sinsenveien 53), 0513 Oslo 5, 
Norway, (02) 155090, 

PEOPLE’S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Beijing Representative 
Office, 7-05 CITIC Building, 19 Jianguomenwai 
Dajie, Beijing, China, 500-2255, Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch. 14th Floor, Ba-Lepanto 
Building, Paseo de Roxas, Makati, Metro Manila, 
Philippines, 2 817 6031, 

PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LDA., 2650 Moreira Da 
Maia, 4470 Maia, Portugal (2) 948 1003. 
SINGAPORE (& INDIA, INDONESIA, 
MALAYSIA, THAILAND): Texas Instruments 
Singapore (PTE) Ltd., Asia Pacific Division,,101 
Thomson Road, #23-01, United Square, 
Singapore 1130, 350 8100. 

SPAIN: Texas Instruments Espana S.A„ 
c/Gobelas 43, Ctra de la Coruna km 14, La 
Florida, 28023, Madrid, Spain, (1) 372 8051; 
c/Diputacion. 279-3-5, 08007 Barcelona. Spain, 
(3)317 91 80. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), (visit address; 
Isafjordsgatan 7, Kista), Box 30, S-164 93 Kista, 
Sweden, (08) 752 58 00. 

SWITZERLAND: Texas Instruments Switzerland 
AG, Riedstrasse 6, CH-8953 Dietikon, 
Switzerland, (01)740 22 20. 

TAIWAN: Texas Instruments Supply Company, 
Taiwan Branch, Room 903, 9th Floor, Bank 
Tower, 205 Tun Hwa N. Road, Taipei, Taiwan, 
Republic of China, 2 713 9311. 

UNITED KINGDOM: Texas Instruments Ltd , 
Manton Lane, Bedford, England, MK41 7PA, 
(0234) 270 111. 
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